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The  President’s  Message 
ON  Environmental  Quality 


To  the  Congress  of  the  United  States: 

Of  all  the  great  social  and  technological  changes  of  the  20th  cen¬ 
tury,  none  may  be  more  crucial  to  our  wellbeing  and  that  of  future  gen¬ 
erations  than  the  change  that  has  occurred  in  the  way  we  view  our 
environment.  Ours  was  the  first  generation  to  see  the  many  colors  of 
Earth  from  the  vastness  of  space,  and  to  recognize  that  our  decisions 
will  determine  whether  the  next  generation  lives  in  a  polluted  world  of 
lowered  expectations  or  in  a  world  that  sustains  humanity  and  a 
wondrous  diversity  of  life. 

Given  these  high  stakes,  I  am  pleased  to  report  that  1990  was  a 
landmark  year  in  the  nation’s  efforts  to  enhance  environmental  quality. 

■  We  enacted  the  Clean  Air  Act  Amendments  of  1990,  provid¬ 
ing  the  United  States  with  the  world’s  most  advanced, 
comprehensive,  and  market-oriented  laws  to  address  air 
pollution,  including  acid  precipitation,  urban  air  quality, 
toxic  air  pollutants,  and  global  ozone  layer  depletion. 

■  We  adopted  an  international  agreement  and  enacted  laws  to 
phase  out  chlorofluorocarbons  (CFCs)  and  other  substances 
that  deplete  the  Earth’s  ozone  layer,  which  protects  us  from 
the  harmful  effects  of  solar  radiation. 

■  We  enacted  the  Oil  Pollution  Act  of  1990  and  adopted  a 
major  international  agreement  to  strengthen  laws  related 
to  oil  pollution  prevention,  liability,  and  response. 

■  We  enacted  the  most  environmentally  progressive  farm  bill 
ever.  It  will  help  farmers  protect  water  quality  and  wildlife 
habitat,  and  it  launches  a  part  of  our  America  the  Beautiful 
initiative  to  begin  a  long-term  national  tree  planting  and 
improvement  campaign  aimed  at  both  rural  and  urban 
areas. 
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■  In  partnership  with  the  nation’s  governors,  we  developed 
ambitious  national  educational  goals,  while  Congress  and 
the  Executive  Branch  strengthened  environmental  educa¬ 
tion  programs.  These  actions  are  an  essential  part  of  our 
efforts  to  revitalize  American  education  and  improve  the  en¬ 
vironment. 

■  We  made  many  other  commitments  to  environmental  stew¬ 
ardship,  including  the  expansion  of  national  parks,  wildlife 
refuges,  marine  sanctuaries,  and  recreation  areas;  acceler¬ 
ated  cleanup  of  federal  facilities;  enhanced  protection  of 
marine  mammals,  the  African  elephant,  the  Florida  pan¬ 
ther,  and  other  threatened  species;  and  the  suspension  for 
up  to  ten  years  of  oil  and  gas  leasing  in  many  aresis  off  our 
coastlines  pending  further  environmental  and  resource 
analysis. 

The  complete  record  is  told  in  this  report.  I  am  proud  that  our  Ad¬ 
ministration  played  a  catalytic  and  constructive  role  in  securing  these 
achievements.  Progress  has  come  from  working  cooperatively  with  the 
Congress,  state  and  local  governments,  environmental  and  conserva¬ 
tion  groups,  corporations,  educators,  and  scores  of  individuals,  as  well 
as  other  nations  and  international  institutions. 

Our  achievements  in  1990  add  to  a  growing  national  record  of  en¬ 
vironmental  action  that  has  improved  the  quality  of  American  life. 
Compared  to  the  conditions  facing  Americans  earlier  in  my  lifetime,  our 
skies  are  clearer,  our  lakes  and  streams  are  cleaner,  and  our  msgor 
technologies  are  less  wasteful. 

Our  work,  however,  is  incomplete.  Americans  are  sobered  by  the 
scope  of  the  stewardship  challenge  and  recognize  that  it  requires  ongo¬ 
ing  vigilance  and  action.  We  know,  for  example,  that  increased  trade 
and  economic  development  are  needed  to  reduce  poverty  and  improve 
the  quality  of  life  for  all  of  the  world’s  people.  However,  if  we  fail  to 
make  wise  economic  and  environmental  choices,  those  needed  increases 
in  economic  activity  are  likely  to  result  in  new  burdens  on  the  Earth’s 
ability  to  sustain  life.  Our  challenge  is  both  to  provide  greater  opportu¬ 
nities  for  an  expanding  population  and  to  protect  the  environment  upon 
which  we  depend. 

Several  forces  work  in  our  favor.  Our  economy  is  fundamentally 
sound,  which  allows  us  to  make  environmental  investments  and  serve 
as  a  model  for  others.  Our  technology  is  first-rate,  as  is  our  research  es¬ 
tablishment.  Our  citizens  are  eager  to  make  a  personal  contribution. 

In  the  days  ahead,  therefore,  we  must  summon  the  full  measure  of 
our  powers  to  achieve  environmental  results.  In  that  effort,  we  should 
be  guided  by  what  science  tells  us  about  the  most  serious  threats  to  our 
health  and  environment  and  also  by  our  knowledge  of  what  works  and 
what  does  not. 
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In  particular,  we  must  learn  to  harness  wherever  possible  the 
power  of  the  marketplace  in  service  to  the  environment.  The  goal  of  a 
healthy  environment  may  not  be  provided  by  markets  acting  alone. 
However,  government  regulations  are  blunt  tools  that  impose  unfore¬ 
seen  human  costs.  Therefore,  we  need  to  consider  all  costs  and  benefits 
of  government  programs  as  they  are  developed  and  expand  the  use  of 
market  incentives  that  deliver  results  at  the  lowest  possible  cost  to  soci¬ 
ety.  As  a  corollary,  we  need  to  strengthen  the  base  of  scientific  and  eco¬ 
nomic  understanding  that  supports  such  decisions. 

Our  environmental  efforts  should  also  be  guided  by  a  holistic  view. 
The  environment  is  composed  of  a  seamless  web  of  relationships  be¬ 
tween  living  organisms  and  the  air,  water,  and  land  that  surrounds 
them.  Accordingly,  rather  than  continue  to  address  environmental  is¬ 
sues  in  isolation  from  each  other  or  from  other  social  goals,  we  must  ex¬ 
pand  our  efforts  to  understand  and  protect  the  functional  integrity  of 
the  environment — and  our  place  in  it. 

We  can  also  apply  American  ingenuity  to  the  challenge  of  prevent¬ 
ing  pollution.  There  is  no  reason  to  think  of  pollution  as  an  inevitable 
problem  that  occurs  at  the  end  of  a  pipe.  Quite  the  contrary:  as  pollu¬ 
tion  becomes  more  costly,  and  because  we  recognize  the  environment  is 
an  enclosed  sphere,  we  are  finding  that  pollution  prevention  can  be  less 
costly  and  better  for  the  environment. 

Our  efforts  to  enhance  the  quality  of  the  domestic  environment 
must  be  accompanied  by  comparable  efforts  toward  global  environmen¬ 
tal  quality.  In  these  times,  Americans  are  aware  that  our  political  and 
economic  security  are  affected  by  actions  occurring  abroad.  Likewise, 
we  know  that  environmental  threats  do  not  stop  at  a  line  on  a  map.  In 
the  months  and  years  ahead,  we  need  to  broaden  our  dialogue  with 
other  nations  and  international  institutions  and  together  address  envi¬ 
ronmental  issues  that  know  no  boundaries. 

At  home,  two  further  principles  will  guide  our  environmental  poli¬ 
cies.  First,  we  will  continue  to  harness  the  enthusiasm  and  expertise  of 
citizen  volunteers.  Partnerships  between  the  public  and  private  sectors 
have  always  been  a  key  to  our  success,  and  their  value  in  environmen¬ 
tal  affairs  is  growing.  Second,  we  will  continue  to  enforce  environmen¬ 
tal  laws  firmly  and  fairly.  Our  record  and  our  message  in  this  regard  is 
absolutely  clear:  polluters  must  pay. 

Taken  together,  these  principles — and  the  new  programs  and  ini¬ 
tiatives  that  are  putting  them  into  action — ^represent  a  turning  point  in 
American  environmental  affairs.  No  longer  should  we  as  a  nation  focus 
on  isolated  fragments  of  what  is  in  fact  a  complex,  interconnected  set  of 
problems.  Nor  should  we  accept  rigid,  short-sighted  measures  that  sty¬ 
mie  innovation,  shift  pollution  from  one  location  to  another,  or  impose 
unnecessary  costs.  In  the  future,  our  national  environmental  strategy 
must  be  comprehensive,  long-range,  efficient,  and  adaptable  to  chang¬ 
ing  information  about  risks  and  benefits. 
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In  the  coming  months,  our  Administration  will  pursue  a  number  of 
new  initiatives  to  advance  these  principles.  For  example,  in  December 
1990  I  established  by  Executive  Order  the  President’s  Commission  on 
Environmental  Quality.  This  Commission  will  soon  be  at  work  building 
public-private  partnerships  to  help  achieve  concrete  results  in  the 
areas  of  pollution  prevention,  conservation,  education,  and  interna¬ 
tional  cooperation.  A  program  of  Presidential  awards  for  achievement 
in  conservation  and  environmental  affairs  will  stimulate  voluntary  ac¬ 
tivity  and  recognize  the  outstanding  efforts  of  individuals  and  organiza¬ 
tions.  Each  of  these  projects  is  intended  to  underscore  my  belief  that 
environmental  stewardship  must  flow  from  action  by  all  Americans,  not 
just  from  government  action. 

In  the  legislative  arena,  our  Administration  will  work  with  the 
102nd  Congress  toward  enactment  of  amendments  to  the  Clean  Water 
Act  and  other  environmental  laws,  seeking  opportunities  to  incorporate 
innovative,  market-oriented  provisions.  We  will  also  seek  to  make  prog¬ 
ress  toward  the  goal  of  no-net-loss  of  wetlands,  and  to  strengthen  pro¬ 
grams  to  revitalize  the  Great  Lakes,  the  Chesapeake  Bay,  and  other 
productive  ecosystems.  And  we  will  work  for  a  National  Energy  Strat¬ 
egy  that  provides  a  balzmce  among  the  goals  of  increased  energy  effi¬ 
ciency,  increased  use  of  alternative  fuels,  and  environmentally 
responsible  development  of  all  U.S.  energy  resources. 

I  have  proposed  that  the  Congress  give  the  environment  a  perma¬ 
nent  place  at  the  Cabinet  table  by  creating  a  U.S.  Department  of  the 
Environment.  Given  the  importance  of  environmental  matters,  both  do¬ 
mestically  and  internationally,  the  Environmental  Protection  Agency  is 
already  accorded  equal  status  with  other  msgor  federal  departments  in 
my  Administration.  However,  I  feel  this  policy  should  be  established  in 
law  for  the  future.  The  Congress  should  reject  extraneous  provisions 
that  would  delay  consideration  of  this  proposal. 

Looking  abroad,  the  United  States  will  continue  to  seek  to  con¬ 
clude  an  international  convention  on  global  climate  change  in  time  for 
its  signing  at  the  1992  United  Nations  Conference  on  Environment  and 
Development  in  Brazil.  In  our  view,  such  a  convention  must  be  compre¬ 
hensive  in  scope,  addressing  all  sources  and  sinks  of  greenhouse  gases, 
adaptation  as  well  as  mitigation  measures,  and  continued  scientific  and 
economic  research  and  policy  responses.  The  United  States  is  commit¬ 
ted  to  a  series  of  domestic  actions  that  have  many  benefits  such  as 
curbing  air  pollution,  conserving  energy,  and  restoring  forest  lands  and 
that  also  help  to  curb  greenhouse  gas  levels.  These  actions — recently 
established  in  law  or  proposed  by  my  Administration — will  hold  U.S. 
net  emissions  of  greenhouse  gases  at  or  below  the  1987  level  through 
the  foreseeable  future.  An  effective  response  to  potential  climate 
change  also  requires  that  all  nations  participate  and  meet  obligations 
that  are  appropriate  to  their  circumstances. 
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I  have  also  proposed  that  a  worldwide  convention  on  forests  be  de¬ 
veloped  and  ready  for  signing  by  world  leaders  at  the  U.N.  conference 
in  1992.  Forests  provide  diverse  benefits,  helping  to  clean  our  air  and 
water,  foster  biological  diversity,  and  sequester  greenhouse  gases.  We 
should  take  steps  now  to  protect  and  enhance  them.  In  the  coming  year, 
I  also  hope  we  can  move  forward  on  U.S.  proposals  for  integrated  eco¬ 
nomic  and  environmental  assistance  in  such  regions  as  Latin  America 
and  the  Caribbean,  Eastern  and  Central  Europe,  and  the  Middle  East. 

Also,  the  worldwide  market  potentially  available  for  U.S.  exports 
of  environmental  goods  and  services  approaches  $60  billion  annually, 
and  it  is  growing.  I  have  directed  the  Department  of  Commerce  to  as¬ 
sess  that  market,  and  I  look  forward  to  the  creation  of  a  partnership  be¬ 
tween  business  and  government  to  develop  the  opportunities  for 
environmental  technology  exports.  This  effort  will  help  to  create  new 
jobs  while  enhancing  the  quality  of  life  here  at  home  and  around  the 
globe. 

The  causes  and  effects  of  environmental  problems  are  diverse  and 
complex.  We  should  be  humbled  by  the  fact  that  the  more  we  learn,  the 
more  questions  arise.  But  unlike  the  situation  a  generation  ago,  we 
know  today  that  ecological  degradation  can  be  halted  and,  indeed,  re¬ 
versed  through  rigorous  analysis,  constructive  dialogue,  and  hard 
work.  Let  us  work  together  in  this  generation  to  achieve  a  more  produc¬ 
tive  harmony  between  humanity  and  the  environment. 


GEORGE  BUSH 
The  White  House 
April  1991 
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EXECUTIVE  OFFICE  OF  THE  PRESIDENT 
COUNCIL  ON  ENVIRONMENTAL  QUALITY 
WASHINGTON,  DC  20500 


Letter  of  Transmittal 


The  President: 

Sir:  The  Council  on  Environmental  Quality  herewith 
submits  its  Environmental  Quality  Report  for  the  year  1990 
accordance  with  section  201  of  the  National  Environmental 
Policy  Act  of  1969  (42  U.S.C.  4341). 

Respectfully, 


Michael  R.  Deland 
Chairman 


The  Rresideni  conftrt  wiib  the  Cbmirman  of 
the  Councii  on  Environmental  Quality  in 
accord  with  tbe  National  Environmental  Policy 
Act  of  1969,  wbicb  etatee: 

It  eball  he  tbe  duty  and  function  of  tbe 
Council to  develop  and  recommend  to  tbe 
President  national  policies  to  fester  and 
promote  tbe  improvement  of  environmental 
quality  to  meet  tbe  conservation,  social, 
economic,  bealtb,  and  other  requirements 
and  goals  of  tbe  Nation . . . 


From  the  Chairman 


Behind  all  the  studies,  the  figures,  and  the  debates, 
the  environment  is  a  moral  issue.  We  can  and  should  be 
nature’s  advocate. 


—President  George  Bush 
June  8, 1989 


The  charge  from  President  Bush  is  clear.  With  this,  the  second 
Environmental  Quality  report  of  the  Bush  Administration  and 
the  twenty-first  for  CEQ,  we  hope  to  record  and  further  encour¬ 
age  the  nation’s  environmental  vigor.  This  year’s  report  outlines  a  na¬ 
tional  environmental  strategy  for  the  1990s,  discusses  trends  in 
environmental  quality  and  policy,  reviews  selected  federal  programs, 
and  recommends  future  policy  directions.  Each  chapter  addresses 
promising  new  approaches  to  environmental  quality.  The  issues  and 
ideas  discussed  in  these  chapters  range  across  many  government  agen¬ 
cies  and  many  sectors  of  society. 

■  “Where  We  Stand**  (Chapter  1)  sets  out  a  comprehensive 
six-point  national  strategy  for  environmental  quality  in  the 
1990s,  at  home  and  abroad.  The  strategy’s  fundamental 
principles  already  are  embodied  in  a  number  of  Administra¬ 
tion  programs  and  initiatives.  The  chapter  also  reviews  the 
environmental  efforts  since  1989  of  the  Bush  Administra¬ 
tion  and  the  101st  (Congress. 

■  “Making  the  Environment  C!ount**  (Chapter  2)  de¬ 
scribes  many  ways  the  environment  counts  today — and 
should  count  in  the  future — in  economic  and  political  deci¬ 
sions.  Harnessing  the  power  of  the  marketplace  to  serve 
environmental  interests  is  a  key  component  of  the  Admin¬ 
istration’s  environmental  strategy. 
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■  “Technology  for  Pollution  Prevention’’  (Chapter  3) 
picks  up  the  theme  of  convergence  of  economic  and  environ¬ 
mental  decisionmaking  and  explores  the  technical  and 
managerial  aspects  of  a  promising  trend  in  environmental 
policy — pollution  prevention.  Increasingly,  it  pays  to  pre¬ 
vent  pollution  in  the  first  place  rather  than  spend  billions  of 
dollars  to  clean  it  up  at  the  end  of  a  pipe. 

■  “Linking  Ecosystems  and  Biodiversity”  (Chapter  4) 
addresses  a  subject  that  cuts  across  many  fields  of  inquiry 
and  many  government  programs.  This  year’s  report  focuses 
on  the  conservation  of  domestic  biological  diversity  and  its 
connection  with  a  trend  that  is  promising  in  its  own  right — 
ecosystem  management. 

■  “The  National  Environmental  Policy  Act”  (Chapter  5) 
explores  the  federal  policy  established  by  that  visionary 
statute:  “. . .  to  create  and  maintain  conditions  under  which 
man  and  nature  can  exist  in  productive  harmony,”  Because 
government  mandates  may  at  times  conflict  with  one  an¬ 
other,  Chapter  5  outlines  how  the  NEPA  process  can 
integrate  efficiently  the  requirements  of  environmental  and 
other  laws.  This  chapter  also  presents  abstracts  on  selected 
NEPA  court  cases  in  1990,  along  with  the  latest  data  on 
NEPA  trends. 

■  “Environmental  Data  and  Trends”  (Part  11),  a  regular 
feature  of  the  Environmental  Quality  report,  contains  up¬ 
dated  data  describing  the  status  and  trends  in  American 
natural  resources  and  the  environment.  This  section  draws 
on  information  supplied  by  numerous  government  and  non¬ 
government  sources.  The  data  is  augmented  with  text  and 
graphics  to  make  the  tables  more  meaningful  for  specialists 
and  nonspecialists  alike. 


Given  that  pollution  does  not  respect  international  boundaries,  we 
address  global  environmental  issues  in  Chapter  1.  This  year,  CEQ  also 
is  overseeing  the  preparation  of  the  U.S.  National  Report  to  the  United 
Nations  Conference  on  Environment  and  Development  (UNCED)  to  be 
held  in  1992.  Under  guidelines  adopted  by  the  United  Nations,  many 
countries  will  bring  such  reports  to  the  conference,  collectively  forming 
a  database  on  international  environmental  conditions  and  policies. 
These  reports  will  therefore  serve  as  a  backdrop  to  ongoing  delibera¬ 
tions  on  global,  environmentally  sustainable  development. 
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Activities  of  the 

Council  on  Environmental  Quality 

The  National  Environmental  Policy  Act  sets  out  three  critical  mis¬ 
sions  for  the  Council  on  Environmental  Quality: 

*  advising  the  President,  his  Cabinet,  and  the  White 
House  staff  on  environment-related  issues; 

*  overseeing  federal  agency  implementation  of  NEPA 
itself;  and 

*  collecting,  analyzing,  and  reporting  data  on  conditions 
and  trends  in  the  environment. 

In  fiscal  1990  at  the  President’s  initiative,  CEQ  was  transformed 
from  a  small  staff  of  less  than  10  to  an  interdisciplinary  team  of  28,  en¬ 
abling  the  Council  once  again  to  meet  its  NEPA  mandates  and  assist 
with  all  Presidential  actions  related  to  the  environment.  Some  repre¬ 
sentative  examples  of  CEQ  initiatives  in  1990  follow: 

■  Climate  Change.  The  CEQ  chairman  served  as  Vice  Chair 
of  the  Domestic  Policy  Council’s  Working  Group  on  Climate 
Change,  and  Co-Chair  of  the  White  House  Conference  on 
Global  Change.  CEQ  also  was  involved  in  global  negotia¬ 
tions  on  climate  change. 

■  Education.  CEQ  prepared  a  comprehensive  assessment  of 
existing  federal  environmental  education  programs  and 
worked  with  Congress  on  a  proposal,  ultimately  enacted 
into  law,  authorizing  presidential  awards  to  teachers  for  ex¬ 
cellence  in  environmental  education. 

■  Energy.  CEQ  consulted  with  the  President,  his  Cabinet, 
and  White  House  staff  regarding  fuel  supply  and  energy  ef¬ 
ficiency  issues  in  the  immediate  wake  of  the  Iraqi  invasion 
of  Kuwait.  CEQ  also  worked  with  federal  colleagues  in  the 
area  of  energy  efficiency  and  advised  President  Bush  and 
Cabinet  secretaries  on  the  decision  to  suspend  oil  and  gas 
leasing  in  large  areas  of  the  outer  continental  shelf,  pending 
further  environmental  and  resource  analysis. 

■  NEPA  Environmental  Reviews.  CEQ  worked  with  the 
Department  of  Defense  on  emergency  arrangements  under 
NEPA  for  certain  activities  related  to  Operation  Desert 
Shield  and  Desert  Storm,  with  the  Resolution  Trust  Corpo¬ 
ration  (RTC)  regarding  the  application  of  NEPA  to  the 
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disposal  of  real  property  assets,  and  with  18  agencies  seek¬ 
ing  guidance  on  compliance  with  environmental  review 
procedures  for  federal  activities  abroad.  CEQ  also  is  devel¬ 
oping  a  generic,  long-range  NEPA  compliance  initiative  for 
all  agencies. 

■  Pollution  Prevention.  CEQ  developed  outreach  efforts  to 
corporations,  associations,  and  the  media  on  the  challenge 
of  pollution  prevention.  The  Council  also  helped  develop  the 
Administration’s  national  pollution  prevention  strategy  and 
encouraged  other  federal  entities  to  adopt  pollution  preven¬ 
tion  strategies,  including  energy  efficiency,  in  their  ongoing 
programs. 

■  Recycling.  CEQ  helped  to  initiate  recycling  in  the  Execu¬ 
tive  Office  of  the  President  and  encouraged  recycling  in 
other  Executive  Branch  agencies. 

■  U.S.-Soviet  affairs.  CEQ  convened  a  conference  in  Alaska 
to  promote  the  establishment  of  a  joint  U.S.-Soviet  park  in 
the  Bering  Sea  region.  CEQ  also  provided  information  and 
advice  on  environmental  law  to  Soviet  officials  and  nongov¬ 
ernment  groups. 

■  Wetlands.  CEQ  continued  its  work  as  a  member  of  the  Do¬ 
mestic  Policy  Council’s  Task  Force  on  Wetlands  to  make 
progress  toward  President  Bush’s  “no-net-loss”  goal. 

The  duties  of  the  Council  involve  top-down  communication  and  co¬ 
ordination  of  the  President’s  environmental  objectives  as  well  as  promo¬ 
tion  of  concepts  and  programs  from  the  grass  roots  that  complement  the 
President’s  agenda.  For  example,  in  1990  CEQ  solicited  quarterly  infor¬ 
mation  from  the  various  Executive  departments  and  agencies  on  their 
environmental  initiatives  and  accomplishments.  CEQ  compiles  this  in¬ 
formation  for  the  President  and  disseminates  it  to  senior  Administra¬ 
tion  officials  as  an  aid  to  policy  planning,  evaluation,  and  communi¬ 
cation. 

The  Council  also  works  with  nongovernmental  leaders  in  steward¬ 
ship  of  the  environment.  For  example,  beyond  the  interaction  required 
by  our  daily  business.  President  Bush  recently  established  by  Executive 
Order  the  President’s  Commission  on  Environmental  Quality  (PCEQ), 
to  be  chaired  by  CEQ.  The  Commission  will  be  comprised  of  business, 
environmental,  and  academic  leaders.  While  the  PCEQ  is  empowered 
to  advise  the  President  on  the  full  range  of  environmental  matters,  it 
will  focus  on  creating  results-oriented  partnerships  in  the  areas  of  pol¬ 
lution  prevention,  conservation,  education,  and  international  coopera¬ 
tion. 
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From  the  Chairman 


A  key  purpose  of  NEPA  was  to  create  an  institution  that  would 
“develop  and  recommend  to  the  President  national  policies  to  foster  and 
promote  the  improvement  of  environmental  quality  to  meet  the  conser¬ 
vation,  social,  economic,  health,  and  other  requirements  and  goals  of 
the  Nation.”  lb  meet  that  challenge,  we  at  CEQ  must  coordinate  and 
conciliate  across  the  entire  breadth  of  the  government  and  society.  We 
try  to  look  beyond  the  next  law  and  regulation,  cognizant  of  our  respon¬ 
sibility  under  NEPA  to  serve  as  trustee  of  the  environment  for  succeed¬ 
ing  generations.  That  is  a  high  calling,  one  to  which  we  at  the 
Council — on  behalf  of  the  President — are  dedicated  wholeheartedly. 
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,  The  White  House 


Ai  the  signing  of  the  Clean  Air  Act 
Amendments  of  1990,  the  President  spoke  for 
both  his  Administration  and  the  Members  of 
Congress  when  he  stated: 

Non  ne  know:  we  can  establish  a  new 
hind  of  environmentalism,  one  in  which  a 
sound  ecology  and  a  strong  economy  go 
handdn-band. 


a 


Where  We  Stand 


Last  year  the  annual  report  of  the  President’s  Council  on  Envi¬ 
ronmental  Quality^  marked  the  Council’s  twentieth  anniver¬ 
sary  with  a  retrospective  on  U.S.  environmental  policy  over 
the  period  1970-1990.  'That  era  opened  with  the  signing  of  the 
National  Environmental  Policy  Act  (NEPA),  the  “Magna  Carta”  of  U.S. 
environmental  policy,  on  New  Year’s  Day  1970.  NEPA  was  significant 
not  only  because  it  created  the  Council  on  Environmental  Quality,  but 
also  because  it  embodied  the  concept  that  the  nation  needs  to  consider 
all  effects  on  the  environment — direct,  indirect,  immediate,  and  cumu¬ 
lative — in  the  decision-making  process  for  all  policies  and  programs. 
By  the  close  of  1970,  the  nation’s  ingrained  love  of  its  natural  heritage 
had  blossomed  with  the  first  Earth  Day  celebration,  enactment  of 
landmark  clean  air  and  other  environmental  legislation,  and  creation 
of  new  federal  agencies  to  promote  environmental  quality — the  Coun¬ 
cil  on  Environmental  Quality  (CEQ),  the  Environmental  Protection 
Agency  (EPA),  and  the  National  Oceanic  and  Atmospheric  Administra¬ 
tion  (NOAA). 


Last  year’s  CEQ  report  concluded  that  over  the  past  two  decades 
the  nation’s  environmental  policies  improved  steadily  and,  from  a  cu¬ 
mulative  point  of  view,  substantially.  Progress  tended  to  be  uneven, 
however,  as  the  nation  addressed  environmental,  energy,  and  economic 
problems  in  sequential  bursts  of  activity.  As  the  twentieth  anniversary 
of  Earth  Day  approached  in  1990,  most  Americans  were  demanding  a 
new,  more  coherent  strategy  for  environmental  quality. 

Recognizing  the  need  for  environmental  protection,  expanding 
supplies  of  energy,  global  economic  development,  and  competitiveness, 
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I  the  nation  began  to  identify  and  implement  policies  to  integrate  eco¬ 

nomics,  energy,  and  the  environment.  Such  priorities  need  not  be  at 
odds — indeed,  they  are  inextricably  linked  to  one  another.  The  term 
“sustainable  development,”  adopted  as  a  goal  by  the  World  Commission 
on  Environment  and  Development,^  captured  the  moral  and  practical 
imperative  that  today’s  economic  development  must  not  endanger  the 
wellbeing  of  future  generations.  The  same  thought  was  expressed  over 
a  century  ago  in  timeless  language  by  the  Native  American  Chief  Seat¬ 
tle,  who  said,  “We  do  not  inherit  the  Earth  from  our  ancestors — ^we  bor¬ 
row  it  from  our  children.” 


A  National  Strategy  for 
Environmental  Quality 

As  the  nation  and  the  world  embraced  the  goal  of  sustainable  de¬ 
velopment  in  1990,  the  Bush  Administration  developed  a  National 
Strategy  for  Environmental  Quality.  Published  here  for  the  first  time, 
the  strategy  incorporates  domestic  and  international  elements,  ac¬ 
knowledges  public  and  private  sector  roles,  and  applies  to  immediate- 
and  long-term  actions.  The  strategy  is  based  on  several  principles  al¬ 
ready  embodied  in  a  number  of  programs  and  initiatives; 

•  Harnessing  the  Power  of  the  Marketplace; 

•  Stewardship; 

•  Creative  Partnerships; 

•  Cooperative  International  Solutions; 

•  Preventing  Pollution;  and 

•  Vigorous  Law  Enforcement. 

Harnessing  the  Power  of  the  Marketplace 

Conventional  wisdom  once  held  that  market-oriented  economic 
growth  and  effective  environmental  protection  were  at  odds.  However, 
economic  scholars  have  recognized  for  years  that  the  two  are  in  many 
respects  complementary.  For  example,  economic  growth  under  competi¬ 
tion  stimulates  firms  to  invest  in  new  facilities  that  are  more  resource- 
and  energy-efficient  than  their  predecessors.  Likewise,  the  long-term 
growth  of  nations  depends  on  the  wise  use  of  such  natural  resources  as 
topsoil,  water,  forests,  and  minerals.  By  contrast,  the  sad  conditions  in 
many  nations  demonstrate  how  highly  centralized  economic  planning 
harms  both  economic  growth  and  the  environment. 


Chapter  1.  Where  We  Stand 


Compatibility  between  economic  growth  and  the  environment  is 
not  automatic;  it  depends  on  the  selection  of  goals  and  the  design  of 
management  and  regulatory  programs.  Thus,  an  essential  element  of 
any  successful  environmental  strategy  must  be  the  design  of  policies  to 
mesh  well  with  economic  and  other  national  goals.  Experience  shows 
that  the  environment  is  best  served  when  government  examines  exist¬ 
ing  and  potential  environmental  problems,  sets  priorities  according  to 
the  relative  risks  of  those  problems,  and  creates  incentives  for  the  pri¬ 
vate  sector  to  work  out  the  most  cost-effective  responses  to  national  en¬ 
vironmental  goals.  In  other  words,  governments  should  seek  to  harness 
the  pwwer  of  free  enterprise  in  ways  that  serve  the  interests  of  the  envi¬ 
ronment. 

Chapter  2,  “Making  the  Environment  Count,”  explores  issues  re¬ 
lating  to  economics  and  the  environment,  but  two  examples  follow  here. 


Marketable  Allowances  for  Air  Pollutants 

In  many  respects,  the  Clean  Air  Act  Amendments  of  1990®  are  a 
product  of  the  economic-environmental  convergence.  The  amendments 
authorize  the  distribution  of  “allowances”  to  coal-burning  electric  utili¬ 
ties  whose  facilities  emit  sulfur  dioxide,  a  precursor  of  acid  precipita¬ 
tion.  The  federal  government  will  issue  these  allowances  to  utilities, 
which  can  then  buy  and  sell  them  in  the  open  market.  The  quantity  of 
allowances  will  be  large  enough  to  create  an  active  market  yet  limited 
enough  to  force  continuing  emission  reductions  since  emissions  in  ex¬ 
cess  of  allowances  are  prohibited.  Overall,  the  program  will  reduce  na¬ 
tional  utility  sulfur  dioxide  emissions  by  roughly  50  percent  below  1980 
levels,  with  reductions  concentrated  in  regions  where  coal-related  emis¬ 
sions  are  the  largest. 

The  marketable  allowance  system  creates  incentives  to  achieve 
the  desired  level  of  emission  reductions  at  least  cost.  Electric  utilities 
that  make  larger-than-required  emission  cuts  can  save  excess  emission 
allowances  for  future  use,  or  they  can  sell  them  to  others.  Since  utilities 
are  free  to  choose  compliance  strategies,  they  can  be  expected  to  hold 
down  the  costs  of  emission  reductions,  to  the  benefit  of  electric  ratepay¬ 
ers  and  utility  stockholders.  In  many  cases,  a  cost-effective  emission  re¬ 
duction  strategy  will  mean  investments  in  more  efficient  technology 
and  conservation,  restraining  utility  emissions. 

In  a  similar  fashion,  the  federal  government  is  using  taxes  and 
marketable  permits  that  create  economic  incentives  to  phase  out  ozone- 
depleting  substances  in  a  relatively  rapid,  cost-effective  manner. 

Contrast  these  market-oriented  approaches  with  the  1977  Clean 
Air  Act  Amendments  that  regulated  sulfur  dioxide  by  requiring  every 
new  and  significantly  modified  coal-burning  powerplant  to  install  the 
best  available  control  technology.  While  this  approach  restrained  sulfur 
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emissions  below  what  they  otherwise  would  have  been  in  areas  where 
new  plants  were  being  constructed,  it  failed  to  recognize  regional  varia¬ 
tions  in  levels  of  existing  pollution.  Further,  it  created  an  incentive  for 
firms  to  extend  the  life  of  older,  dirtier  plants  without  upgrading  their 
controls,  rather  than  build  the  more  costly  but  cleaner  and  more  en¬ 
ergy-efficient  new  plants. 

Environmental  Investments  Abroad 

Another  way  to  harness  the  power  of  the  marketplace  in  service  to 
the  environment  is  to  promote  environmentally  sensitive  investment  in 
developing  countries.  The  worldwide  market  potentially  available  for 
U.S.  exports  of  environmental  goods  and  services  approaches  $60  bil¬ 
lion  annually.  Also,  many  developing  countries,  especially  those  carry¬ 
ing  heavy  debt  burdens,  are  rapidly  depleting  their  stock  of  natural 
resources,  such  as  timber,  to  reduce  an  unfavorable  balance  of  trade. 
American  companies  and  government  bodies  have  a  great  deal  to  offer 
in  response  to  these  issues. 

For  example,  in  October  1990  the  Overseas  Private  Investment 
Corporation  (OPIC),  a  self-sustaining  U.S.  government  agency,  helped 
to  create  a  $  100-million  investment  fund  for  new  or  expanding  enter¬ 
prises  in  developing  countries  that  practice  sound  environmental  man¬ 
agement.  Under  this  initiative,  OPIC  will  contribute  up  to  $40  million; 
the  remaining  $60  million  is  being  raised  through  the  sale  of  limited 
partnership  interests  to  U.S.  firms  and  institutional  investors.  The 
fund,  which  will  be  privately  owned  and  managed,  seeks  investments  in 
the  following  fields: 

•  Sustainable  agriculture  and  forest  management, 

•  Ecologically  oriented  tourism, 

•  Renewable  and  alternative  energy  technologies,  and 

•  Pollution  prevention  technologies  (see  Chapter  3, 

‘Technology  for  Pollution  Prevention,”  for  a  discussion  on 
ways  to  reduce  pollution  by  eliminating  it  at  the  source). 

Stewardship 

The  world’s  abundant  natural  resources  must  be  managed  wisely 
if  their  availability  for  future  generations  is  to  be  assured.  Several 
terms  are  in  use  for  this  guiding  principle:  conservation,  sustainable 
development,  or  stewardship.  Since  the  early  years  of  this  century, 
stewardship  of  natural  resources  has  been  a  fundamental  value  of  the 
American  people. 


Chapter  1.  Where  We  Stand 


Human  activities  must  proceed,  yet  the  functional  integrity  of  nat¬ 
ural  systems  is  essential,  for  it  is  these  systems  that  support  and  renew 
life  on  Earth.  Achieving  the  goal  of  the  National  Environmental  Policy 
Act — to  create  a  “productive  harmony”  between  humans  and  nature — 
requires  consideration  of  ecosystems  as  functional  units.  Chapter  4, 
“Linking  Ecosystems  and  Biodiversity,”  considers  the  implications  of 
this  subject. 

Over  the  years,  support  for  conservation  programs  has  varied,  but 
1989-1990  saw  the  momentum  of  American  conservation  regained.  A 
profile  of  mqjor  initiatives  follows. 

America  the  Beautiful 

The  America  the  Beautiful  initiative  aims  to  protect,  preserve,  and 
expand  America’s  national  treasiuy  of  parks,  forests,  wildlife  refuges, 
and  other  public  lands.  As  one  facet  of  the  initiative,  the  Department  of 
the  Interior  (DOI)  and  the  Department  of  Agriculture  (USDA)  are  ac¬ 
quiring  new  federal  lands  with  significant  environmental  or  recreation 
value.  Funding  under  the  Land  and  Water  Conservation  Fund  went  up 
from  $171  million  in  fiscal  1988  to  $342  million  by  fiscal  1991.  Another 
component  of  the  initiative  will  increase  the  number  of  boat  ramps, 
campsites,  trails,  and  interpretive  centers  for  America’s  growing  popu¬ 
lation  of  outdoor  enthusiasts;  and  improve  access  for  disabled  Ameri¬ 
cans.  Legacy  ’99  is  a  complementary  DOI  program  to  upgrade 
conditions  at  national  parks,  wildlife  refuges,  and  other  public  lands  by 
the  end  of  the  decade. 

In  yet  another  facet  of  America  the  Beautiful,  the  President’s  Tree 
Planting  Initiative  is  establishing  a  long-term  reforestation  program  to 
plant  and  maintain  one  billion  new  trees  annually  for  at  least  ten 
years.  In  the  first-ever  forestry  title  to  omnibus  farm  legislation.  Con¬ 
gress  authorized  a  one-time  grant  to  the  private,  nonprofit  National 
Tree  Trust  Foundation,  to  leverage  nonfederal  funds  and  activities  for 
the  tree  planting  program.  The  foundation  will  help  support  the  efforts 
of  community  tree  planting  groups  and  encourage  Americans  to  partici¬ 
pate  directly  in  tree  planting  activities.  The  legislation  also  authorizes 
the  USDA  Forest  Service  to  work  with  state  and  local  governments, 
land  grant  universities,  and  the  private  sector  to  improve  the  manage¬ 
ment  of  private  forests  and  those  in  urban  areas. 

Wetlands 

To  address  the  need  to  reduce  wetland  losses  and  also  register  wet¬ 
land  gains,  the  Administration  and  Congress  have  devoted  considerable 
budget  resources  to  wetland  programs.  The  fiscal  1991  appropriations 
for  existing  wetlands  programs,  including  the  national  wetlands  inven¬ 
tory  and  the  bay /estuary  program,  included  a  17-percent  boost  over  fis¬ 
cal  1990,  following  a  38-percent  increase  in  1990  over  1989  levels.  The 
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Administration’s  fiscal  1992  budget  request  for  all  wetland  activities  to¬ 
tals  $709  million,  a  48-percent  increase  over  the  enacted  1991  level. 

In  1990  Congress  passed  legislation^  authorizing  the  federal  gov¬ 
ernment  to  spend  up  to  $26  million  a  year  to  purchase  wetlands  to  im¬ 
plement  a  1986  U.S.-Canadian  agreement,  the  North  American 
Waterfowl  Management  Plan.  Among  various  wetlands  acquisitions, 
projects,  and  legislation  over  the  past  two  years,  the  Department  of  the 
Interior  added  106,000  acres  to  the  Everglades  National  Park  in  Flor¬ 
ida  and  tripled  wetlands  acreage  in  the  area  of  Kesterson  Reservoir  in 
California. 

During  the  summer  of  1990  the  President’s  Domestic  Policy  Coun¬ 
cil  Task  Force  on  Wetlands  held  public  meetings  in  six  regions  of  the 
countiy  to  obtain  public  comment  on  appropriate  strategies  for  working 
toward  the  President’s  goal  of  “no-net-loss  of  wetlands.” 

Enhanced  criminal  enforcement  and  tough,  highly  publicized  sen¬ 
tences  for  those  who  filled  wetlands  illegally  are  proving  to  be  an  effec¬ 
tive  deterrent  to  wetlands  loss. 

Offshore  Development  Moratorium 

In  a  package  of  decisions  recognizing  the  importance  of  both  envi¬ 
ronmental  concerns  and  domestic  oil  and  gas  supplies,  the  President 
postponed  for  at  least  ten  years  offshore  oil  and  gas  lease  sales  in  se¬ 
lected  areas,  pending  further  studies  concerning  the  environmental  and 
resource  characteristics  of  the  areas.  The  tracts  affected  comprise  99 
percent  of  the  California  coast,  the  entire  coasts  of  Oregon  and  Wash¬ 
ington  state,  the  southwest  coast  of  Florida,  and  the  Georges  Bank  area 
off  New  England. 

Creative  Partnerships 

The  majority  of  U.S.  lands  are  in  private  hands,  with  a  large  pro¬ 
portion  of  private  lands  owned  by  corporations.  Therefore,  as  a  nation, 
we  must  promote  partnerships  between  the  public  and  private  sectors 
to  maintain  a  sound  environment  and  economy.  Local  residents  are 
among  the  most  knowledgeable  advocates  of  protecting  local  natural  re¬ 
sources,  and  partnerships  that  harness  their  expertise  are  crucial,  es¬ 
pecially  on  such  projects  as  conserving  wildlife  habitats.  In  response  to 
the  initiative  of  private  groups  such  as  Trout  Unlimited,  B.A.S.S.,  De¬ 
fenders  of  Wildlife,  and  The  Nature  Conservancy,  the  federal  govern¬ 
ment  is  conducting  cooperative  management  and  research  projects 
involving  citizen  volunteers  and  personnel  from  the  USDA  Forest  Ser¬ 
vice,  the  Department  of  Defense,  and  the  Department  of  the  Interior’s 
Bureau  of  Land  Management  and  Bureau  of  Reclamation. 

Partnerships  are  equally  applicable  in  the  areas  of  energy  and 
manufacturing  where,  for  example,  environmental  groups,  states,  and 
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electric  utilities  are  teaming  up  to  design  energy  efficiency  programs  to 
reduce  future  electricity  requirements. 

Cooperative  programs  are  a  priority  of  the  President’s  Commission 
on  Environmental  Quality  (PCEQ),  which  was  established  by  Executive 
Order  #12737  in  December  1990  and  will  be  comprised  of  leaders  from 
business,  academia,  and  the  environmental  community.  The  commis¬ 
sion  will  take  a  results-oriented,  cooperative  approach  in  the  areas  of 
industrial  pollution  prevention,  conservation,  and  education,  both  at 
home  and  abroad. 

As  evidence  of  the  environment-economics  convergence,  the  nation 
is  witnessing  alliances  that  would  have  seemed  impossible  a  few  years 
ago.  Not  just  a  passing  fad,  cooperative  partnerships  have  become  an 
integral  element  of  U.S.  environmental  policy. 


Cooperative  International  Solutions 

A  new  strategy  for  environmental  quality  requires  not  only  that 
the  United  States  merge  the  pursuit  of  environmental  and  economic 
goals  at  home  but  also  that  the  nation  recognize  the  global,  transbound¬ 
ary  dimensions  of  the  challenge.  Massive  flows  of  goods,  services,  and 
capital  cross  international  borders  each  day.  At  the  same  time,  some 
human  activities  are  eroding  the  natural  regenerative  ability  of  the 
Earth’s  atmosphere,  oceans,  soils,  and  biological  diversity.  In  an  age  of 
emerging  technologies  and  ever  greater  aspirations  for  development, 
the  demand  for  clean  economic  growth  is  increasing  not  only  in  indus¬ 
trialized  countries  but  also  in  the  developing  nations. 

International  efforts  for  sustainable  development  intensified  in 
the  last  two  years.  Such  efforts  are  likely  to  become  more  prominent  in 
the  years  ahead  as  research  produces  information  and  new  understand¬ 
ing  and  as  environmental  diplomacy  gains  momentum. 

Ozone  Layer  Depletion 

Among  the  most  significant  events  of  the  past  two  years  was  the 
adoption  in  1990  of  the  London  Amendments  to  the  1987  Montreal  Pro¬ 
tocol  on  Substances  that  Deplete  the  Ozone  Layer.^  This  landmark 
agreement  joined  dozens  of  nations  in  a  combined  effort  to  address  an 
emerging  environmental  problem;  deterioration  of  the  Earth’s  strato¬ 
spheric  ozone  layer  that  shields  the  planet’s  surface  from  harmful  solar 
radiation.  The  pact  requires  the  phaseout  of  most  uses  of  ozone-deplet¬ 
ing  substances  such  as  chlorofluorocarbons  (CFCs)  by  the  year  2000 
and  includes  provisions  to  assist  developing  countries  with  the  transi¬ 
tion  to  safer  substitutes.  Because  CFCs  and  related  chemicals  are  also 
potent  greenhouse  gases,  their  rapid  phaseout  and  replacement  by  safe 
alternatives  will  help  to  avert  potential  changes  in  global  climate  pat¬ 
terns. 


ENVIRONMENTAL  QUALITY 


CASE  STUDY 

The  Tennessee  Valley  Authority: 
Environmental  Principles  in  Action 

The  Tennessee  Vall^  Authority,  a  government-owned  corpora¬ 
tion,  conducts  a  resource  development  program  to  advance  economic 
growth  in  the  Ihnnessee  Vallqr  region.  TVA’s  vision  for  the  1990s 
emphasizes  a  convergence  of  economic  and  environmental  interests. 
As  part  of  its  commitment  to  become  a  leader  in  solving  environmen¬ 
tal  problems  of  national  concern,  TVA  adopted  new  operating  princi¬ 
ples  in  1990: 

•  Comply  with  the  spirit  and  the  letter  of  environmental 
law  and,  in  some  cases,  adopt  more  stringent  standards. 

•  Apply  best-management  practices  on  TVA  lands  and 
lakes,  recognizing  that  land-use  practices  can  have  a 
profound  effect  on  water  quality. 

•  Reduce  waste  generation  from  TVA  facilities,  redesign 
industrial  processes  as  necessary,  and  cooperate  with  the 
region’s  industries  and  communities  to  develop  markets 
for  products  developed  from  waste  materials. 

•  Insist  on  public  scrutiny  and  consultation  to  ensure  that 
proposals  are  in  the  best  interest  of  the  people. 

•  Help  solve  environmental  problems  that  present 
obstacles  to  development. 

•  Train  TVA  employees  to  understand  environmental 
responsibilities  and  contribute  to  environmental 
education  around  the  nation  and  the  world. 

•  Create  a  TVA  laboratory  to  address  regional  and  national 
environmental  issues,  including  technology  transfer. 

•  Consider  demand-side  management  options  for  power 
generation  along  with  environmentally  responsible 
irawerplant  designs. 

Action  plans  will  focus  initially  on  waste  management,  river 
and  watershed  management,  and  air  quality.  Projects  in  these  areas 
include  the  following: 

■  Refuse-Derived  Fuels.  TVA  and  local  communities  are  work¬ 
ing  to  develop  environmentally  sound  solid  waste  management. 
Proposals  include  a  plant  to  produce  electric  energy  from  mu¬ 
nicipal  solid  wastes  and  technology  to  convert  up  to  three-quar¬ 
ters  per  ton  of  municipal  solid  wastes  into  useful  products. 
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■  Constructed  Wetlands.  Working  with  local,  state,  and  federal 
partners,  TVA  is  demonstrating  how  constructed  wetlands  can 
treat  runoff  and  wastewater  from  many  sources. 

■  Animal  Wastes.  Livestock  and  poultry  account  for  half  the  in¬ 
come  from  farm  products  in  the  region,  but  the  volume  of  live¬ 
stock  wastes  equals  the  untreated  sewage  of  47  million 
people — nearly  seven  times  the  region’s  population.  TVA, 
USDA,  land  grant  universities,  and  farmers  are  settingup  dem¬ 
onstration  farms  to  convert  livestock  wastes  into  products. 

■  Hardwood  Chip  Mills.  Paper  companies  plan  to  build  11 
hardwood  chip  mills  along  the  Tennessee  River — mills  that 
would  create  jobs  and  a  market  for  low-grade  hardwood  timber 
but  also  would  impact  land  and  water  quality.  TVA  is  measuring 
these  impacts  and  preparing  guidelines  to  help  avoid  or  miti¬ 
gate  them. 

■  Environmental  Leadership  Center.  Land  Between  the 
Lakes,  a  TVA  research  and  training  center,  is  slated  to  become 
an  International  Biosphere  Reserve  in  1991.  Plans  include  a 
new  training  program  for  local  leaders  and  international  visi¬ 
tors. 

■  Integrated  Gasification  Combined  Cycle  and  Fertilizer 
Co-Production  Process.  TVA  and  the  Electric  Power  Re¬ 
search  Institute  are  developing  an  innovative  coal-ilred  plant  to 
produce  both  electricity  and  fertilizer.  The  co-production  pro¬ 
cess  (IGCC/F)  reduces  sulfur  dioxide  and  nitrogen  oxide  emis¬ 
sions;  produces  a  nonleaching,  marketable,  glasslike  slag;  and 
converts  part  of  the  carbon  dioxide  emissions  into  urea  that  can 
be  sold  as  a  fertilizer  or  burned  in  boilers  to  further  remove  ni¬ 
trogen  oxides  from  exhaust  gases. 

■  ADVACATE  Scrubber  Technology.  TVA  and  EPA  are  testing 
a  diy  scrubber  technology  for  removing  sulfur  dioxide  emissions 
from  coal-fired  plants.  ADVACATE  technology  may  be  as  effec¬ 
tive  as  wet  scrubbers  in  meeting  acid  rain  requirements  yet  cost 
half  as  much  to  build.  Unlike  wet-scrubber  wastes,  ADVACATE 
wastes  are  dry  and  easy  to  handle  and  may  have  economic  po¬ 
tential  as  filler  for  cement  and  other  uses. 

■  Toxic  Air  Pollutants.  An  air-monitoring  station  on  Fort 
Loudoun  Lake  has  found  levels  of  PCBs,  dioxin,  and  furans  in 
the  air  and  rain  comparable  to  levels  in  the  Great  Lakes  area, 
where  toxic  air  pollutants  contribute  to  lake  contamination. 
TVA,  EPA,  and  state  and  local  regulatory  agencies  are  monitor¬ 
ing  and  studying  such  air  pollutants  in  anticipation  of  mitiga¬ 
tion  programs. 
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Global  Climate  Change 

The  United  States  is  active  in  international  efforts  to  research  and 
respond  to  the  prospect  of  climate  change.  During  1989-1990  the  fed¬ 
eral  government  developed  and  implemented  the  U.S.  Climate  Change 
Strategy,  which  will  result  in  U.S.  greenhouse  gas  emissions  in  the  year 
2000  being  equal  to  or  below  the  1987  level.  Congress  appropriated 
$952  million  for  climate  change  research  in  fiscal  1991,  and  the  Admin¬ 
istration  requested  almost  $1.2  billion  for  fiscal  1992 — ^far  more  than 
any  other  nation  is  spending.  In  1990  the  United  States  hosted  a  multi¬ 
national  symposium  on  science  and  economics  research  related  to 
global  change  and  prepared  to  host  the  opening  session  of  international 
talks  toward  a  multilateral  framework  treaty  on  climate  change. 

The  U.S.  climate  change  policy  is  consistent  with  the  findings  of 
the  U.N. -sponsored  Intergovernmental  Panel  on  Climate  Change 
(IPCC).  Assessments  by  IPCC,  the  leading  global  forum  for  climate 
change  science  and  policy  analysis,  are  the  product  of  work  by  hun¬ 
dreds  of  experts  worldwide.  The  IPCC  First  Assessment  Report®  con¬ 
cluded  that  emissions  resulting  from  human  activities  are  substantially 
increasing  the  atmospheric  concentrations  of  gases  that  trap  heat  in 
the  atmosphere  and  that  these  increases  will  enhance  the  atmosphere’s 
natural  greenhouse  effect,  resulting  on  average  in  additional  warming 
of  the  Earth’s  surface.  Based  on  current  computer  models  and  a  busi- 
ness-as-usual  scenario  (that  is,  if  current  policies  and  trends  continue), 
IPCC  predicted  that  the  global  mean  temperature  on  Earth’s  surface 
could  increase  about  0.3  degrees  Centigrade  per  decade  during  the  next 
century.  IPCC  noted  large  uncertainties  with  regard  to  the  timing, 
magnitude,  and  regional  patterns  of  climate  change — including  the  ef¬ 
fects  of  climate  change  on  society  and  the  environment — and  recom¬ 
mended  that  national  policies  have  the  following  characteristics: 

•  Beneficial  and  justifiable  now  in  their  own  right; 

•  Economically  efficient  and  cost-effective;  and 

•  Flexible  and  phased  so  that  they  can  be  modified  in 
response  to  evolving  scientific  and  economic  knowledge. 

The  report  emphasized  the  need  for  a  comprehensive  approach  to 
climate  change — one  that  addresses  all  sources  and  sinks  of  greenhouse 
gases  as  well  as  adaptations  to  change.  Such  an  approach  will  require 
commitment  from  both  industrialized  and  developing  countries. 

The  IPCC  criteria  are  similar  to  those  proposed  by  the  United 
States  in  January  1989  and  advanced  by  U.S.  policy  during  the  past 
two  years.  The  IPCC  approach,  supported  by  environmentalists,  econo¬ 
mists,  scientists,  and  other  policy  professionals  worldwide,  recognizes 
the  following  tasks  yet  to  be  completed: 

•  Reducing  scientific  and  economic  uncertainties  to 
improve  policymaking, 
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*  Selecting  domestic  policies  that  respond  to  the  scientific 
and  economic  information,  and 

*  Developing  fair,  enforceable,  and  responsive  multilateral 
agreements. 


Enterprise  for  the  Americas 

One  of  the  most  innovative  of  recent  global  environmental  propos¬ 
als  is  contained  in  the  Administration’s  Enterprise  for  the  Americas  ini¬ 
tiative.  This  initiative  will  develop  economic  and  trade  relations  with 
the  nations  of  Latin  America  and  the  Caribbean,  while  at  the  same  time 
addressing  environmental  protection.  Under  this  innovative  plan,  the 
United  States  has  proposed  to  spur  debt-for-nature  swaps,  in  which  cer¬ 
tain  developing  country  debts  owed  to  the  United  States  are  reduced 
and  commitments  of  long-term  natural  resource  conservation  are  made. 
The  initiative  also  proposes  creating  environmental  trust  funds  from 
interest  on  remaining  debts  made  payable  in  local  currency.^  Latin 
American  governments  would  use  these  trust  funds,  in  cooperation 
with  nongovernmental  organizations,  to  carry  out  long-term  projects 
designed  to  preserve  and  protect  the  environment. 


U.N,  1992  Conference  on  Environment 
and  Development 

Another  item  on  the  nation’s  global  environmental  agenda  is  par¬ 
ticipation  in  the  1992  United  Nations  Conference  on  Environment  and 
Development  (UNCED  ’92),  which  will  focus  on  the  integration  of  global 
environmental  and  development  issues.  CEQ  is  charged  with  preparing 
the  U.S.  National  Report  to  UNCED  in  1991  and  is  also  coordinating 
the  involvement  of  the  nongovernmental  community  through  roundt¬ 
able  discussions,  public  hearings,  and  other  preparations  for  the  event. 


Preventing  Pollution 

Since  the  early  1970s  the  United  States  has  spent  billions  of  dol¬ 
lars  on  pollution  cleanup  after  the  fact,  often  neglecting  the  wisdom 
that  an  ounce  of  prevention  is  worth  a  pound  of  cure.  In  1990  the  fed¬ 
eral  government  enacted  legislation  and  developed  a  national  strategy 
to  reorient  the  national  environmental  agenda  away  from  the  discharge 
end  of  the  pipe  toward  preventing  pollution  before  it  starts.  Pollution 
prevention  increasingly  is  viewed  as  the  preferred  way  to  overcome  the 
limitations  of  traditional  pollution  control. 

Pollution  prevention  in  its  broadest  sense  results  in  a  healthier 
quality  of  life  and  often  healthier  productivity  and  profits.  The  preven¬ 
tion  approach  aims  for  more  efficient  use  of  energy  and  materials 
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through  such  activities  as  source  reduction,  recycling,  organizational 
changes,  and  technological  innovation.  Companies  that  practice  pollu¬ 
tion  prevention  lower  their  costs  for  waste  disposal,  for  compliance  with 
regulation,  and  for  litigation.  Prevention  makes  particular  sense  under 
conditions  of  intense  economic  competition  when  every  penny  saved  by 
focusing  on  a  permanent,  preventive  solution  goes  directly  to  the  bot¬ 
tom  line. 

Chapters  2  and  3  discuss  the  development  of  policies  to  prevent 
pollution  in  further  detail.  A  few  examples  of  the  principle  in  action  suf¬ 
fice  here. 

Clean  Air  Incentives 

The  Clean  Air  Act  Amendments  of  1990  employ  a  preventive 
approach  to  achieve  rapid,  cost-effective  reductions  of  hazardous  air 
pollutants.  Under  this  provision,  companies  that  voluntarily  and  per¬ 
manently  reduce  hazardous  air  pollutants  in  advance  of  the  legislated 
deadline  may  opt  to  postpone  installation  of  maximum  available  control 
technology. 

Oil  Pollution  Prevention 

On  the  domestic  front.  Congress  and  the  Executive  Branch 
reached  agreement  on  oil  pollution  legislation^  with  numerous  preven¬ 
tion  measures.  The  Oil  Pollution  Act  of  1990  requires  better  planning 
and  preparedness  and  measures  to  increase  navigation  safety,  includ¬ 
ing  new  standards  for  vessel  construction,  crew  licensing,  and  man¬ 
ning.  The  law  also  extends  the  liability  of  owners  and  operators  of 
vessels  and  other  facilities  and  strengthens  the  penalties  for  spills,  cre¬ 
ating  a  powerful  incentive  for  all  parties  to  prevent  future  accidents. 

In  the  international  arena.  President  Bush  proposed  in  July  1989 
negotiations  for  an  international  agreement  to  enhance  cooperative  oil 
spill  prevention,  preparedness,  response,  and  research.  In  November 
1990,  80  nations  agreed  to  the  International  Convention  on  Oil  Pollu¬ 
tion  Preparedness,  Response  and  Cooperation. 

Outreach 

A  key  to  successful  pollution  prevention  is  information-sharing, 
which  raises  awareness  of  the  prevention  movement  and  stimulates 
better  technological,  management,  and  accounting  methods.  Sharing 
such  information  can  expand  the  pool  of  potential  users.  In  1990  Con¬ 
gress  passed  legislation  to  boost  research  and  data  collection  on  pollu¬ 
tion  prevention.®  CEQ  and  EPA  developed  outreach  and  technical 
assistance  programs  involving  corporations,  trade  associations,  state 
and  local  governments,  the  news  media,  and  the  public. 
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Environmental  crimes  now  carry  stiff  penalties. 


Vigorous  Law  Enforcement 

A  decade  or  more  ago,  environmental  lawbreakers  were  not  gener¬ 
ally  subject  to  severe  penalties  or  aggressive  enforcement  activity. 
Today,  law  enforcement  agencies  at  all  levels  of  government  are  investi¬ 
gating  and  prosecuting  environmental  crimes  in  unprecedented  num¬ 
bers.  New  federal  sentencing  guidelines  implemented  in  1987  are 
having  a  deterrent  effect  as  company  executives  more  frequently  face 
criminal  penalties,  including  prison  terms — a  cost  that  cannot  be 
passed  on  to  consumers. 

ERA  has  over  300  new  enforcement  staff  members,  and  under  leg¬ 
islation  passed  in  1990,^°  will  add  200  more  environmental  investiga¬ 
tors  by  1995.  In  the  past  two  years,  the  federal  government  levied 
record-high  numbers  of  civil  and  administrative  penalties  for  violations 
of  statutes.  Felony  indictments  in  1990  were  33  percent  higher  than  in 
1989;  indictments  and  convictions  in  1989  were  70  percent  higher  than 
those  in  1988. 
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A  Federal  Environmental  Almanac 
for  1989-1990 

The  previous  section  described  the  principles  and  offered  examples 
of  the  Bush  Administration’s  National  Strategy  for  Environmental 
Quality.  This  section  presents  an  alphabetized  almanac  of  mtgor  envi¬ 
ronmental  events  of  the  past  two  years,  many  of  which  are  putting 
those  principles  into  action.  In  some  cases,  information  presented  in  the 
foregoing  section  is  repeated. 

During  the  past  two  years,  within  the  context  of  policies  to  pro¬ 
mote  economic  growth,  the  nation  recorded  significant  environmental 
progress.  This  progress  included  new  legislation,  improved  programs 
and  greater  budgets,  mcgor  international  initiatives,  and  tougher  envi¬ 
ronmental  law  enforcement.  Business,  environmental,  and  other  non¬ 
governmental  groups  worked  cooperatively  with  each  other  and  with 
the  government  to  achieve  their  respective  goals. 

Some  of  these  efforts  were  successful,  while  others  still  struggle  to¬ 
ward  their  goals.  But  even  incremental  progress  is  cause  for  hope. 
Through  trial,  evaluation,  correction,  and  persistence,  the  nation  is 
forging  a  balanced  and  responsive  environmental  policy. 

Agriculture 

■  Farm  Bill.  The  1990  Farm  Bill  included  significant  environ¬ 
mental  initiatives.  For  the  first  time,  the  farm  program  au¬ 
thorization  included  a  forestry  title  implementing  the 
President’s  national  tree  planting  initiative.  The  bill 
strengthened  the  anti-swampbuster  program  protecting 
wetlands  by  denying  federal  benefits  to  producers  who  grow 
crops  on  wetlands  converted  after  1985.  It  also  extended  the 
Conservation  Reserve  Program  (CRP)  that  takes  highly  erod- 
ible  cropland  out  of  production  for  at  least  ten  years.  Within 
the  CRP,  the  bill  created  a  Wetland  Reserve  Program  with 
easements  of  at  least  30  years.  The  bill  also  authorized  debt- 
for-nature  exchange  programs  with  Latin  America;  provided 
farmers  with  incentives  to  prevent  pollution  through  long¬ 
term  adoption  of  alternative  farming  methods;  set  national 
standards  defining  “organic”  food;  and  required  better 
recordkeeping  of  “restricted  use”  pesticides. 

■  Low-Input  Sustainable  Agriculture.  A  coordinated  re¬ 
search  initiative  will  provide  the  scientific  basis  for  tech¬ 
niques  to  comprehensively  reduce  dependence  on  agricultural 
chemicals  and  enhance  use  of  natural  biological  processes. 
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■  Pesticides.  The  federal  government  is  working  on  legislation 
that  will  improve  food  safety  by  streamlining  regulations  to 
allow  faster  removal  of  dangerous  substances  from  the  mar¬ 
ket  and  to  speed  approval  of  new,  environmentally  safe  pest- 
control  methods.  An  interagency  effort  by  EPA,  USDA,  and 
the  Food  and  Drug  Administration  (FDA)  is  increasing  the 
data  gathered  on  pesticide  use  and  levels  of  pesticide  residues 
in  fresh  fruits  and  vegetables  to  improve  the  reliability  of  risk 
assessments.  EPA  has  blocked  all  sales,  distribution,  and  use 
of  Alar  products  labeled  for  use  on  food  products  and  stepped 
up  efforts  against  a  range  of  other  suspect  pesticides.  Efforts 
included  blocking  the  sale  of  roughly  100  million  apples  that 
had  been  illegally  treated  with  the  fungicide  Botran. 


Air 


■  Asbestos.  EPA  announced  a  U.S.  ban  by  1997  on  almost  all 
new  uses  of  asbestos,  a  carcinogen  linked  to  lung  and  chest 
cancer.  The  agenQr  also  released  a  guidebook  on  asbestos  that 
suggests  removal  is  not  always  the  best  way  to  reduce  poten¬ 
tial  exposure  and  health  risks.  The  (general  Services  Admin¬ 
istration  (GSA)  furthered  its  existing  program  of  managing 
asbestos  in  place,  consistent  with  the  new  EPA  guidebook. 

■  Benzene.  EPA  issued  rules  to  reduce  industrial  emissions  of 
the  hazardous  air  pollutant  benzene  by  90  percent. 

■  Clean  Air  Legislation.  The  Clean  Air  Act  Amendments  of 
1990  were  the  first  mtgor  overhaul  of  federal  air  quality  laws 
since  1977.  Among  many  provisions,  the  amendments  aim  to 
accomplish  the  following  goals: 

•  Further  reduce  pollutants  from  automobiles  and  other 
sources  that  contribute  to  urban  smog,  which  will  help 
cities  attain  existing  health-based  air  quality  standards; 

•  Require  increased  use  of  cleaner  motor  vehicle  fuels; 

•  Reduce  emissions  of  hazardous  air  pollutants  from 
industrial  sources  by  75  to  90  percent; 

•  Achieve  a  permanent  reduction  in  utility  sulfur  dioxide 
emissions  of  10  million  tons  annually  and  restrain  utility 
nitrogen  oxide  emissions;  and 

•  Phase  out  the  production  and  use  of  ozone-depleting 
substances  and  assist  developing  nations  in  making  the 
transition  to  safer  substitutes. 
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■  Gasoline  and  Diesel.  EPA  issued  rules  to  lower  gasoline  vol¬ 
atility  (which  creates  smog  precursors)  in  summer  months 
and  issued  rules  to  phase  out  80  percent  of  the  sulfur  in  diesel 
fuel  by  1993. 

■  Mercury.  Following  research  and  collaboration  among  the 
Department  of  Health  and  Human  Service’s  Centers  for  Dis¬ 
ease  Control,  EPA,  the  National  Paint  and  Coatings  Associa¬ 
tion,  and  manufacturers  of  mercury  compounds  used  in 
interior  latex  paint,  EPA  prohibited  the  use  of  mercuiy  com¬ 
pounds  in  indoor  paint. 

■  Municipal  Waste  Combustors.  EPA  proposed  standards  for 
municipal  waste  combustors  to  reduce  overall  air  emissions 
from  such  sources  by  90  percent. 

■  Radon.  EPA  released  data  showing  high  levels  of  naturally 
occurring  radon  gas  in  housing  in  certain  areas  of  the  country 
and  undertook  public  education  campaigns  to  urge  Americans 
to  test  and  safeguard  their  homes,  schools,  and  businesses. 
GSA  completed  radon  testing  on  all  GSA-controlled  buildings 
and  is  mitigating  and  retesting  those  buildings  with  radon 
above  the  EPA  recommended-action  level. 


Budget 

■  Funding  Increases.  The  fiscal  1991  budget  continued  a 
trend  begun  in  fiscal  1989:  significant  reinvigoration  of  most 
federal  environmental/conservation  programs  (see  Table  1-1). 

■  Priorities  Report.  In  September  1990  the  EPA  Science  Ad¬ 
visory  Board  released  a  rntgor  report^  ^  suggesting  ways  to  im¬ 
prove  environmental  poliQrmaking.  It  compared  disparate 
environmental  problems  according  to  the  degree  of  risk  th^ 
pose,  not  only  risks  to  human  health  but  also  to  the  health  of 
ecosystems.  Given  budget  constraints  in  both  the  public  and 
private  sector,  the  report  suggested  principles  to  underlie  a 
broader,  more  integrated,  and  more  carefully  targeted  envi¬ 
ronmental  poliQT. 


Department  of  Defense 

■  Chesapeake  Bay  Agreement.  In  April  1990  the  Depart¬ 
ment  of  Defense  (DOD)  and  EPA  signed  an  agreement  to  com¬ 
bine  efforts  toward  restoration  of  the  Chesapeake  Bay.  DOD 
manages  65  rntyor  installations  that  comprise  roughly 
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Table  1-1.— U.S.  Budget  for  major  environmental  initiatives,  1989- 

-1991. 

SUMMARY  OF 

MAJOR  INITIATIVES 

ACTUAL 

1989 

1990 

ENACTED 

1991 

America  the  Beautiful 

363 

■million  $ . 

411 

659 

Land  acquisition 

206 

237 

342 

Reforestation 

— 

— 

70 

Resource  protection/recreation: 

Department  of  the  Interior 

157 

174 

247 

Legacy  '99:  DOI 

517 

563 

819 

Maintenance 

347 

373 

435 

Rehabilitation 

50 

84 

221 

Dam  safety 

78 

62 

104 

Cleanup 

42 

44 

59 

Protecting  America’s  wetlands* 

201 

283 

299 

Department  of  the  Interior 

94 

126 

181 

Department  of  Agriculture 

79 

128 

107 

Environmental  Protection  Agency 

9 

13 

22 

Army  Corps  of  Engineers 

98 

124 

150 

National  Oceanic  &  Atmospheric  Adm. 

15 

18 

20 

EPA  operating  budget 

1,752 

1,938 

2,313 

Superfund 

1,410 

1,530 

1,616 

Cleanup 

532 

651 

753 

Enforcement 

176 

187 

209 

Support 

702 

692 

654 

Federal  facility  cleanup: 

Department  of  Energy 

1,762 

2,354 

**3,687 

Department  of  Defense 

1,155 

1,282 

1,923 

Other  agencies 

107 

147 

172 

Global  change  research 

— 

659 

954 

Natural  resources  research 

680 

710 

844 

Total 

7,947 

9,877 

13,287 

‘Total  adjusted  to  eliminate  double  counting  of  DOI  Wetlands  already  included  in  America  the  Beautiful, 
wetlands.  Coastal  America,  and  global  change  research  in  EPA  operating  budget 
“Includes  a  proposed  $340  million  1991  supplemental  for  environmental  restoration  and  waste  man¬ 
agement. 

Source:  Executive  Office  of  the  President.  Office  of  Management  and  Budget.  Budget  of  U.S.  Gov¬ 
ernment,  (Washington.  DC:  U.S.  Government  Printing  Office.  1991). 


350,000  acres  within  the  Chesapeake  Bay  watershed.  A  mtyor 
feature  of  the  agreement  provides  that  DOD  will  achieve  sig¬ 
nificant  compliance  with  existing  Clean  Water  Act  discharge 
permits  or  seek  compliance  agreements  with  EPA. 

■  Defense  and  the  Environment  Initiative.  DOD  adopted  a 
five-point  initiative  in  environmental  compliance  and  protec¬ 
tion.  The  department  sponsored  a  September  1990  conference 
for  public  and  private  leaders  to  discuss  a  long-term  strategy 
and  near-term  DOD  environmental  action  plan,  an  enhanced 
DOD  environmental  decisionmaking  structure,  and  ways 
global  strategic  policy  might  encompass  environmental  chal¬ 
lenges. 
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■  Research  and  Development.  Defense  legislation^^  signed 
by  the  President  in  1990  created  a  $150  million  Strategic  En¬ 
vironmental  Research  and  Development  Program  (SERDP) 
aimed  at  enhanced  environmental  data  gathering  and  analy¬ 
sis,  promotion  of  compliance  activities,  and  development  of 
advanced  energy  and  cleanup  technologies. 

Education 

■  Earth  Day.  CEQ  coordinated  actions  by  federal  departments 
and  agencies  to  celebrate  the  twentieth  anniversary  of  Earth 
Day,  including  an  exhibition  on  the  Mall  in  Washington,  D.C., 
and  activities  by  federal  agencies  throughout  the  country. 
Some  agencies  used  the  opportunity  to  kick  off  awareness¬ 
raising  special  programs  that  continue  today,  such  as  recycl¬ 
ing  programs  and  awards  for  grass-roots  involvement. 

■  Environmental  Literacy.  In  partnership  with  the  50  state 
governors,  the  President  announced  national  education  goals 
in  six  areas,  three  of  which  have  particular  relevance  to  the 
environment:  student  achievement  and  citizenship,  math  and 
science,  and  adult  literacy  and  lifelong  learning. 

The  following  federal  initiatives  exemplify  a  strong  com¬ 
mitment  to  greater  environmental  literacy: 

•  In  November  1990  EPA  and  the  Department  of  Energy 
(DOE)  signed  a  memorandum  of  understanding  to 
encourage  students  to  pursue  careers  in  environment- 
and  energy-related  technical  fields. 

•  An  annual  EPA  Environmental  Youth  Awards  Program 
encourages  environmental  citizenship  by  elementary  and 
secondary  students. 

•  The  National  Environmental  Education  Act^^  directs 
EPA  to  improve  basic  science  literacy  in  grades  K-12  and 
colleges  and  to  stimulate  creativity  at  the  local  level 
through  grants,  awards,  and  training  programs.  The  act 
authorizes  presidential  awards  to  teachers  for  excellence 
in  environmental  education. 

•  Under  the  National  Parks  as  Learning  Laboratories 
program,  the  National  Park  Service  in  the  Department 
of  the  Interior  (DOI)  is  identifying  “mentor  parks”  with 
outstanding  education  programs  to  share  their  successes 
with  other  parks.  Courses  on  curriculum  and  skills 
development  are  being  offered  to  field  personnel. 


20 


Chapter  I.  Where  We  Stand 


Among  the  Earth  Day  1990  celebrations  was  this  one  held  on  the  Mall  In 
Washington,  D.C 


•  As  part  of  the  Take  Pride  in  America  program,  DOI  has 
developed  elementary  school  environmental  science 
curriculum  guides  and  other  educational  resources,  such 
as  a  Mark  Trail  coloring  book  for  preschool  and 
elementary  school  children. 

•  The  Fish  and  Wildlife  Service  (FWS)  in  the  Department 
of  the  Interior  has  produced  a  newspaper  on  the 
conservation  of  wetlands  and  waterfowl  and  distributed 
it  to  over  390,000  school  children.  FWS  also  developed 
and  published  the  Federal  Junior  Duck  Stamp  Program 
bibliography  for  use  in  K-12  classrooms. 

•  EPA  works  with  historically  black  colleges  and 
universities  to  develop  environmental  education 
programs  and  is  developing  a  predoctoral  training 
program  for  science  and  engineering  students  interested 
in  the  Resource  Conservation  and  Recovery  Act  (RCRA). 

•  EPA  and  the  National  Guard  are  working  together  to 
involve  the  urban  poor  in  local  environmental 
improvement  projects. 
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*  In  the  field  of  medical  education,  as  required  by  law,  the 
Department  of  Health  and  Human  Services  (DHHS) 
completed  the  development  of  “Case  Studies  in 
Environmental  Medicine”  for  use  by  physicians.  Over 
30,000  pediatricians  received  the  Case  Study  on  Lead  in 
the  Environment. 


Energy 

■  Clean  Coal  Technology.  Congress  has  authorized  funding 
to  complete  a  $2.5  billion  Clean  Coal  Technology  program,  ad¬ 
ministered  by  the  Department  of  Energy  (DOE).  Over  the 
next  10  to  15  years,  new  coal-buming  technologies  will  be¬ 
come  available  that  reduce  air  pollution  and  improve  energy 
efficiency. 

■  Energy  Efficiency.  In  advance  of  the  release  of  the  National 
Energy  Strategy  (see  below),  DOE  announced  11  initiatives 
in  January  1990  in  energy  efficiency  and  renewables:  award¬ 
ing  contracts  to  retrofit  federal  buildings  with  more  efficient 
lighting;  accelerating  research  and  development  in  photovol- 
taics  and  in  alternative  transp>ortation  fuels  made  from  non¬ 
food  biomass  feedstocks;  issuing  final  national  energy 
standards  for  washing  machines,  dryers,  and  dishwashers; 
preparing  regulatory  and  legislative  proposals  to  stimulate 
efficiency  improvements  in  the  utility,  commercial,  and  con¬ 
struction  sectors;  expanding  an  industrial  energy  audits  pro¬ 
gram  for  medium-sized  manufacturing  plants;  and  using  the 
government-industry  technology  transfer  process  to  speed 
more  efficient  technologies  into  widespread  use.  With  respect 
to  energy-efficient  federal  buildings,  the  General  Services  Ad¬ 
ministration  spent  $10  million  in  fiscal  1990  on  energy  retro¬ 
fit  projects,  and  $30  million  is  earmarked  for  such  projects  in 
fiscal  1991. 

■  National  Energy  Strategy.  DOE  analyzed  numerous  op¬ 
tions  and  developed  a  National  Energy  Strategy  (NES)  that 
addresses  environmental  and  safety  concerns  along  with 
other  national  needs.  With  regard  to  air  quality,  the  NES 
seeks  to  reduce  energy-related  emissions  to  achieve  Clean  Air 
Act  requirements  and  other  air  quality  concerns.  The  strat¬ 
egy  includes  responses  to  potential  climate  change  such  as 
enhanced  energy  conservation  and  efficiency,  accelerated  de¬ 
velopment  of  alternative  and  renewable  energy  sources,  and 
expanded  efforts  to  ensure  nuclear  power  safety  and  future 
growth  in  nuclear  power. 
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In  waste  management,  the  NES  seeks  to  develop  tech¬ 
nologies,  procedures,  and  safeguards  to  ensure  that  wastes 
are  minimized  wherever  possible  and,  in  all  cases,  treated, 
stored,  and  disposed  of  in  a  manner  that  protects  human 
health  and  the  environment.  The  NES  aims  to  increase  the 
productive  use  of  municipal  waste  through  waste-to-energy 
applications. 

Concerning  water  and  land  use,  the  NES  seeks  to  ensure 
that  activities  associated  with  energy  production  and  use  pro¬ 
tect  surface  waters  and  groundwater.  It  also  would  improve 
procedures  for  incorporating  environmental  concerns  into  en¬ 
ergy  facility  siting  and  land  use. 

■  NEPA  and  DOE.  DOE  developed  rules  to  centralize  and 
strengthen  compliance  with  the  National  Environmental  Pol¬ 
icy  Act  (NEPA). 

■  Offshore  Oil  and  Gas  Development  Moratorium.  In  a 
June  1990  package  of  decisions  recognizing  the  importance  of 
both  environmental  concerns  and  domestic  oil  and  gas  sup¬ 
plies,  the  President  postponed  for  at  least  ten  years  offshore 
oil  and  gas  lease  sales  in  selected  areas,  pending  further  stud¬ 
ies  concerning  the  environmental  and  resource  characteris¬ 
tics  of  the  areas.  The  tracts  affected  comprise  99  percent  of 
the  California  coast,  the  coasts  of  Oregon  and  Washington 
state,  the  southwest  coast  of  Florida,  and  the  Georges  Bank 
area  off  New  England.  Lease  sales  near  Santa  Barbara,  Cali¬ 
fornia,  may  proceed  after  January  1, 1996,  but  only  after  fur¬ 
ther  studies  of  the  environmental  and  resource  charac¬ 
teristics  of  these  areas  as  recommended  by  the  National 
Academy  of  Sciences.  At  the  same  time,  the  President  en¬ 
dorsed  continued  oil  and  gas  activities  in  the  Gulf  of  Mexico 
and  parts  of  the  Atlantic  and  Alaskan  coasts. 

The  Oil  Pollution  Act  of  1990  placed  a  limited  morato¬ 
rium  on  lease  sales  on  the  Outer  Banks  area  off  the  coast  of 
North  Carolina. 

■  Oil  Supply  and  Demand.  In  response  to  Iraq’s  invasion  of 
Kuwait,  DOE  developed  a  set  of  short-  and  long-term  re¬ 
sponses  with  emphasis  on  such  supply  measures  and  demand 
restraints  as  electricity  and  oil  conservation,  increased  fed¬ 
eral  energy  efficiency,  and  accelerated  conversion  of  the  fed¬ 
eral  vehicle  fleet  to  alternative  fuels.  The  benefits  of 
demand-side  measures  accrue  both  to  national  energy  secu¬ 
rity  and  the  environment. 
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Enforcement 

■  Clean  Water  Act.  The  Department  of  Justice  (DOJ)  and  EPA 
achieved  a  record-high  civil  penalty  for  violations  of  the  Clean 
Water  Act  by  negotiating  a  settlement  with  Shell  Oil  Co,  for 
$19.7  million  in  fines  and  damages  for  a  400,000-gallon  oil 
spill  near  San  Francisco. 

Civil  and  administrative  actions  were  pressed  against  61 
cities  (including  Detroit,  El  Paso,  Phoenix,  and  San  Antonio) 
for  violations  of  the  Clean  Water  Act. 

Enhanced  criminal  enforcement  and  highly  publicized 
tough  sentences  for  those  who  illegally  fill  wetlands  is  prov¬ 
ing  to  be  an  effective  deterrent  to  wetlands  loss. 

DOJ  and  EPA  took  the  first  broad  ecosystem  approach  to 
enforcement  by  charging  26  facilities  in  the  Chesapeake  Bay 
watershed  with  violations  of  the  Clean  Water  Act,  They  also 
filed  three  civil  cases  focusing  on  pollution  in  the  Grand  Calu¬ 
met  River,  Indiana,  which  flows  into  Lake  Michigan. 

DOJ  brought  action  against  the  South  Florida  Water 
Management  District  and  the  Florida  Department  of  Envi¬ 
ronmental  Regulations  (DER),  seeking  a  judgment  that  the 
District  and  DER  have  failed  to  protect  Everglades  National 
Park  and  Loxahatchee  National  Wildlife  Refuge  from  water 
pollution  caused  by  the  Everglades  Agricultural  Area.  DOJ 
negotiated  mfyor  settlements  for  natural  resource  damages, 
including  a  $66-million  settlement  for  cleanup  of  PCB  con¬ 
tamination  and  restoration  in  New  Bedford  Harbor,  Massa¬ 
chusetts. 

■  Exxon  Valdez  Oil  Spill.  DOJ  obtained  an  indictment 
against  the  Exxon  C!orporation  and  Exxon  Shipping  on  a  total 
of  ten  felony  and  misdemeanor  counts  arising  from  the  larg¬ 
est  oil  spill  in  U.S.  histoiy,  which  occurred  in  Prince  William 
Sound,  Alaska. 

■  Hazardous  Substances.  DOJ  successfully  prosecuted  inten¬ 
tional  violators  of  hazardous  waste  laws,  including  a  waste 
hauler  who  was  convicted  of  unlawful  disposal  and  sentenced 
to  three-and-a-half  years  in  jail.  In  another  case,  a  company 
owner  was  sentenced  to  three  years  of  jail  time  for  unpermit¬ 
ted  treatment,  storage,  and  disposal  of  hazardous  wastes. 
The  Department  of  Justice  brought  civil  lawsuits  against  34 
companies  and  individuals  to  halt  violations  concerning  the 
safe  demolition  and  renovation  of  buildings  containing  asbes¬ 
tos.  DOJ  proposed  fines  totaling  $1.65  million  for  42  compa¬ 
nies  that  failed  to  report  toxic  chemical  discharges  as 
required  by  law.  And  the  Syntex  Corporation  and  others  were 
ordered  to  cleanup  dioxin  contamination  in  Times  Beach, 
Missouri. 
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■  Largest  Settlement.  DOJ  obtained  the  largest  single  settle¬ 
ment  amount  ever  in  a  suit  by  the  United  States  against  one 
entity  for  violation  of  a  federal  environmental  statute.  Texas 
Eastern  IVansmission  Corp.  paid  a  $15-million  penalty  and 
agreed  to  perform  cleanup  work  estimated  to  cost  $400  mil¬ 
lion  at  89  sites  located  in  14  states. 

■  Ozone  Layer  Protection.  EPA  initiated  cases  to  block  ille¬ 
gal  importation  of  chlorofluorocarbons  and  initiated  land¬ 
mark  efforts  to  enforce  compliance  with  international 
agreements  phasing  out  the  production  and  use  of  ozone-de¬ 
pleting  substances. 

■  Resources  and  Results.  Over  300  new  enforcement  staff 
have  been  added  at  EPA,  and  the  President  signed  legislation 
to  hire  200  investigators  by  1995.  The  DOJ  environmental 
enforcement  budget  is  up  65  percent  since  fiscal  1989. 

Since  establishing  an  Environmental  Crimes  Unit  eight 
years  ago,  DOJ  has  indicted  703  corporations  and  individu¬ 
als,  with  nearly  one-third  of  DOJ  indictments  and  convictions 
occurring  in  the  last  two  years.  Environmental  indictments 
and  convictions  showed  a  70-percent  increase  in  1989  over 
1988,  and  felony  indictments  in  1990  climbed  33  percent  over 
the  previous  year.  In  1990  DOJ  achieved  a  95-percent  convic¬ 
tion  rate,  and  prison  sentences  averaged  a  record  1.8  years, 
with  the  longest  sentence  being  for  12  years.  DOJ  and  EPA 
levied  record-high  numbers  of  civil  and  administrative  penal¬ 
ties  for  violations  of  EPA-administered  statutes,  with  fines  to¬ 
taling  $35  million  in  1989.  In  1990  DOJ  marked  the  second 
straight  billion-dollar  recovery  year  for  civil  enforcement. 

■  Solid  Waste.  The  largest  civil  judicial  penalty  ever  assessed 
for  violation  of  the  Resource  Conservation  and  Recovery  Act 
(RCRA) — nearly  $2.8  million — ^was  upheld  by  a  federal  ap¬ 
peals  court.  The  court  permanently  prohibited  operation  of  a 
privately  operated  landfill  in  northern  Indiana  and  ordered 
the  company  to  conduct  corrective  action. 


Federal  Facilities 

■  Accelerated  Cleanup.  For  over  40  years,  the  federal  gov¬ 
ernment  has  failed  to  manage  adequately  and  dispose  prop¬ 
erly  the  wastes  it  generates  at  various  sites  around  the 
country.  In  the  past  two  years,  a  m£gor  shift  has  occurred  to¬ 
ward  reversing  this  legacy.  For  example,  DOE’s  fiscal  1991 
appropriations  provide  $530  million  for  nondefense  cleanups 
and  $2.8  billion  for  defense-related  cleanups.  EPA  negotiated 
over  50  cleanup  agreements  with  federal  agencies  in  fiscal 
1990. 


25 


ENVIRONMENTAL  QUALITY 


■  Public  Health  Assessments.  DHHS  entered  into  memo¬ 
randa  of  understanding  with  DOD  and  DOE  to  undertake 
public  health  assessments  of  federal  facilities  on  the  Super¬ 
fund  National  Priorities  List. 


Hazardous  and  Solid  Wastes 

■  International  Shipments  of  Waste.  The  United  States 
helped  negotiate  and  was  a  signatory  to  the  Basel  Convention 
negotiated  under  the  auspices  of  the  United  Nations  Environ¬ 
ment  Program  to  control  international  hazardous  waste  ship¬ 
ments.  The  United  States  worked  to  develop  domestic  laws 
and  regulations  to  implement  the  Basel  Convention  but,  in 
the  meantime,  established  a  policy  requiring  bilateral  agree¬ 
ments  with  nations  accepting  U.S.  waste  exports  to  ensure 
waste  is  disposed  of  in  an  environmentally  sound  manner. 

■  Medical  Waste.  As  required  by  law,  DHHS  completed  a  com¬ 
prehensive  report  on  the  public  health  impact  of  medical 
waste.  The  study  found  that  such  pollution  presents  a  very 
small  risk  to  the  general  population  in  terms  of  AIDS  and 
hepatitis  B  transmission,  but  specific  occupational  groups  are 
at  increased  risk  of  cuts,  punctures,  and  mechanical  trauma 
associated  with  the  handling  of  medical  waste. 

■  Resource  Conservation  and  Recovery  Act.  EPA  issued  a 
report  on  the  Resource  Conservation  and  Recovery  Act 
(RCRA)^^  setting  priorities  and  directions  to  improve  imple¬ 
mentation  of  solid  waste  disposal. 

■  Recycling.  EPA  has  adopted  goals  to  reduce  municipal  solid 
waste  nationwide  through  a  combination  of  source  reduction 
and  recycling  measures.  The  federal  government  has  issued 
guidelines  encouraging  federal  procurement  of  products  made 
of  recycled  materials.  The  Recycling  Advisory  Council,  a  joint 
project  of  the  National  Recycling  Coalition  and  EPA,  is  focus¬ 
ing  on  the  development  of  markets  for  secondary  materials. 
In  coi\junction  with  Earth  Day  1990,  many  federal  agencies 
began  in-house  recycling  efforts,  including  the  Executive  Of¬ 
fice  of  the  President.  GSA  instituted  a  number  of  changes  in 
its  Interagency  Fleet  Management  System,  including  recycl¬ 
ing  used  motor  oil,  expanded  use  of  retread  tires,  more  use  of 
remanufactured  parts,  recycling  of  used  aluminum  license 
plates,  and  endorsing  the  use  of  commercial  vendors  that  use 
recycling  equipment  for  work  involving  CFCs. 
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■  Superfund.  In  1989  EPA  exceeded  Congressional  targets  for 
Superfund  cleanup  starts  and  site  studies.  The  agency  has  re¬ 
oriented  the  Superfund  hazardous  waste  site  cleanup  to  an 
enforcement-first  program  that  requires  more  parties  respon¬ 
sible  for  the  pollution  to  undertake  cleanups.  In  fiscal  1989 
and  1990,  the  enforcement  program  collected  twice  as  much 
money  in  iqjunctive  relief  and  cost  recoveiy  than  in  the  entire 
previous  history  of  the  program  ($1  billion  in  1989  alone).  The 
program  filed  252  Superfimd  cleanup  suits — more  than  in  the 
first  six  years  of  the  program.  In  fiscal  1989  and  1990,  DHHS 
increased  the  number  of  Superfund  sites  receiving  public 
health  assessments  to  1,300. 


International  Initiatives 

■  AMcan  Elephants.  In  June  1989  the  United  States  banned 
imports  of  African  elephant  ivory,  an  action  that  sparked 
other  nations  to  follow  suit  and  led  to  international  action 
under  the  Convention  on  International  Threatened  and  En¬ 
dangered  Species  (CITES)  to  list  the  African  elephant  as  en¬ 
dangered.  The  United  States  is  providing  assistance  to 
African  nations  in  the  conservation  of  this  species. 

■  Antarctica.  Legislation  signed  by  the  President  in  1990 
places  an  indefinite  prohibition  on  any  U.S.  mineral  resource 
exploration  and  development  in  Antarctica.  The  law  is  con¬ 
sistent  with  U.S.  support  for  a  stronger  environmental  pro¬ 
tection  agreement  to  supplement  the  existing  Antarctic 
Treaty. 

■  Biodiversity.  The  United  States  is  participating  in  negotia¬ 
tions  aimed  at  developing  a  convention  on  preservation  of 
global  biological  diversity. 

■  Canada.  The  United  States  and  Canada,  which  eqjoy  wide- 
ranging,  cooperative,  and  ongoing  relations  in  environmental 
matters,  conducted  negotiations  on  an  air  quality  accord.  The 
agreement  will  provide  a  framework  for  addressing  acid  rain 
and  other  mutual  air  pollution  concerns. 

■  Development  and  Investment.  The  United  States  en¬ 
dorsed  the  establishment  of  the  Global  Environment  Facility 
in  the  World  Bank,  a  three-year  pilot  project  to  finance  the  in¬ 
cremental  costs  of  development  projects  that  have  global  en¬ 
vironmental  benefits.  President  Bush  supported  and  signed 
legislation^^  to  condition  U.S.  support  for  multilateral  devel¬ 
opment  bank  projects  on  the  implementation  of  procedures  to 
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assess  their  environmental  impacts.  The  United  States 
helped  negotiate  and  was  a  signatory  to  an  international 
agreement  to  create  the  European  Bank  for  Reconstruction 
and  Development  to  promote  environmentally  sustainable  de¬ 
velopment  in  Eastern  Europe.  The  Overseas  Private  Invest¬ 
ment  Corporation  (OPIC)  facilitated  the  creation  of  a 
$100-million  Environmental  Investment  Fund  to  support  new 
or  expanding  business  enterprises  in  developing  countries 
that  practice  sound  environmental  management.  OPIC  will 
contribute  up  to  $40  million  to  the  privately  managed  fund, 
and  the  remaining  $60  million  will  be  raised  through  the  sale 
of  limited  partnership  interests. 

■  Eastern  Europe.  During  a  1989  trip  to  Eastern  Europe, 
President  Bush  offered  to  emerging  democratic  nations  finan¬ 
cial  and  technical  aid,  help  in  drafting  environmental  laws 
and  regulations,  and  access  to  pollution  control  technology. 
Following  up  on  the  President’s  offer,  EPA  provided  support 
to  establish  the  East  European  Environmental  Center  in  Bu¬ 
dapest,  Hungary,  which  opened  in  September  1990.  The 
United  States  is  also  helping  to  develop  programs  to  improve 
air  and  water  quality  in  Krakow,  Poland. 

■  EPA-Cabinet  Legislation.  President  Bush  endorsed  the 
concept  of  elevating  EPA  to  Cabinet  status.  If  enacted,  such  a 
proposal  would,  among  other  things,  give  the  EPA  Adminis¬ 
trator  commensurate  status  with  counterparts  from  other  na¬ 
tions.  The  plan  would  also  supplement  EPA’s  authority  to 
give  U.S.  technical  assistance  to  foreign  environmental  pro¬ 
grams.  In  1989  the  head  of  the  EPA  International  Activities 
Office  was  elevated  to  the  assistant  administrator  level  and 
made  a  presidential  appointment. 

■  Extraterritorial  Impacts  of  U.S.  Activities.  A  task  force 
chaired  by  CEQ  is  examining  Executive  Order  #12114,  re¬ 
lated  to  environmental  assessment  of  extraterritorial  impacts 
of  U.S.  government  activities. 

■  Global  Climate  Change.  The  Secretary  of  State’s  first 
mtgor  address  in  January  1989  expressed  the  President’s  in¬ 
tention  to  take  action  in  the  area  of  global  climate  change.  In 
February  1990  the  President  addressed  the  U.N.-sponsored 
Intergovernmental  Panel  on  Climate  Change  (IPCC),  the 
leading  global  forum  for  climate  change  science  and  policy 
analysis.  The  United  States  participates  actively  in  IPCC, 
has  hosted  IPCC  plenary  sessions  and  workshops,  and  chairs 
the  IPCC  Response  Strategies  Working  Group.  U.S.  policy  is 
consistent  with  the  findings  of  the  IPCC  First  Assessment,  a 
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The  United  States  provided  support  to  establish  the  East  European 
Environmental  Center  in  Budapest,  Hungary. 

report  on  the  scientific  evidence,  potential  impacts,  and  policy 
options  related  to  global  climate  change,  released  in  Septem¬ 
ber  1990. 

At  the  Malta  summit  with  Soviet  President  Gorbachev, 
President  Bush  announced  two  initiatives  on  global  climate 
change.  The  first,  the  White  House  Conference  on  Science 
and  Economics  Research  Related  to  Global  Change,  was  held 
April  17-18,  1990,  and  drew  together  experts  on  science,  eco¬ 
nomics,  and  the  environment  from  18  nations  and  two  multi¬ 
lateral  institutions  to  address  ways  to  increase  under¬ 
standing  of  climate  change  issues.  The  second  initiative  was  a 
U.S.  offer  to  host  the  first  session  of  U.N.  negotiations  toward 
a  multilateral  framework  convention  on  climate  change.  The 
latter  meeting  was  held  February  4-14,  1991,  in  Chantilly, 
\^ginia.  The  U.S.  supports  completion  of  the  framework  con¬ 
vention  in  time  for  its  signing  at  the  U.N.  Conference  on  En¬ 
vironment  and  Development  in  the  summer  of  1992. 

The  United  States  supports  a  comprehensive  approach 
to  the  issue  that 

*  Considers  all  sources  and  sinks  of  greenhouse  gases, 

*  Addresses  adaptation  strategies  as  well  as  emissions 
levels. 
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*  Includes  as  many  nations  as  possible, 

*  Ck>nsiders  the  financial  and  technical  realities  in  all 
nations,  and 

*  Allows  for  the  use  of  market-based,  innovative, 
adaptihle,  and  economically  efllcient  responses. 

The  following  actions,  being  taken  pursuant  to  the  U.S. 
Climate  Change  Strategy,  will  result  in  U.S.  greenhouse 
gases  in  the  year  2000  being  equal  to  or  below  the  1987  level; 

*  Eliminating  stratospheric  ozone-depleting 
compounds  which  are  also  strong  greenhouse  gases, 

*  Directly  controlling  various  greenhouse  gases  and 
their  precursors, 

*  Reducing  utility  and  other  industrial  emissions  in  a 
way  that  strongly  encourages  energy  efficiency, 

*  Increasing  forest  greenhouse  gas  sinks, 

*  Encouraging  energy  efficiency  in  such  areas  as 
buildings,  appliances,  and  lighting,  and 

*  Increasing  the  use  of  renewable  and  nonfossil 
sources  of  energy. 

Such  actions  are  being  implemented  through  the  Clean 
Air  Act  Amendments  of  1990,  the  National  Energy  Strategy, 
the  America  the  Beautiful  reforestation  campaign,  and  the 
London  Amendments  to  the  Montreal  Protocol  on  Substances 
that  Deplete  the  Ozone  Layer.  Each  of  these  efforts  displayed 
U.S.  leadership  in  global  environmental  protection. 

■  Global  Environmental  Research.  Integral  to  the  U.S.  Cli¬ 
mate  Change  Strategy  is  the  world’s  largest  program  of  re¬ 
search  and  development.  This  coordinated  program  includes 
in-situ  and  theoretical  studies  of  physical,  chemical,  biologi¬ 
cal,  and  geological  processes,  as  well  as  a  space-based  Earth 
Observing  System,  the  “Mission  to  Planet  Earth.”  Congress 
appropriated  $954  million  in  fiscal  1991  for  the  U.S.  Global 
Change  Research  Program,  and  for  fiscal  1992  the  Adminis¬ 
tration  is  requesting  almost  $1.2  billion — twice  the  fiscal 
1990  level.  Indeed,  the  United  States  provides  about  50  per¬ 
cent  of  the  financial  resources  for  the  total  international  re¬ 
search  program.  New  legislation^^  endorses  the  U.S.  research 
program  by  codifying  the  interagency  Committee  on  Earth 
and  Environmental  Sciences  (CEES)  that  oversees  it. 
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■  Latin  America  and  Caribbean.  Under  the  Enterprise  for 
the  Americas  Initiative,  the  United  States  is  developing  eco> 
nomic  and  trade  relations  with  the  nations  of  Latin  America 
and  the  Caribbean,  while  at  the  same  time  addressing  envi¬ 
ronmental  protection.  Among  the  U.S.  proposals  are  debt-for- 
nature  swaps  and  trust  funds  created  to  support  long-term 
environmental  programs  in  Latin  American  nations.  Also, 
DHHS  provided  technical  information  and  assistance  to  the 
Pan  American  Health  Organization  for  assessing  effects  of 
hazardous  waste  on  public  health. 

■  Marine  Resources.  The  United  States  was  instrumental  in 
passage  of  a  United  Nations  resolution  recommending  a  mor¬ 
atorium  by  1992  on  driftnet  fisheries.  The  United  States 
reached  agreement  with  Japan,  Taiwan,  and  Korea  on  pro¬ 
grams  for  monitoring  the  adverse  effects  of  high  seas  driftnet 
fishing,  such  as  the  incidental  take  of  seabirds,  seals,  and  dol¬ 
phins.  The  U.S.  government  also  began  negotiations  with  a 
number  of  countries  on  establishing  programs  to  minimize 
the  incidental  take  of  dolphins  and  sea  turtles  in  regional 
fisheries  of  the  eastern  Pacific  Ocean  and  the  Caribbean. 

9  Mexico.  Under  the  auspices  of  a  1989  agreement,  the  United 
States  and  Mexico  are  conducting  a  four-year  study  of  Mexico 
City  air  quality  and  measures  for  its  improvement.  The  two 
nations  focused  on  the  environment  during  the  last  two  sum¬ 
mits  between  President  Bush  and  President  Salinas  and  in 
the  1989  and  1990  U.S.-Mexican  Bi-National  Commission 
meetings.  In  1990  the  two  nations  agreed  to  take  joint  action 
to  improve  water  quality  in  southern  California  and  the  Tyu- 
ana  area. 

■  Ozone  Layer  Protection.  To  prevent  ozone  layer  depletion 
and  eliminate  one  category  of  greenhouse  gases,  the  United 
States  proposed  to  phase  out  most  uses  of  ozone-depleting 
substances  by  the  year  2000.  The  United  States  led  interna¬ 
tional  efforts  culminating  in  the  1990  London  Amendments  to 
the  Montreal  Protocol  on  Substances  that  Deplete  the  Ozone 
Layer.  A  group  of  nations  including  the  United  States  will 
provide  financial  and  technical  assistance  to  help  developing 
countries  make  the  transition  to  non-CFC  technologies.  The 
Clean  Air  Act  Amendments  of  1990  placed  the  United  States 
on  an  accelerated  schedule  for  the  CFC  phaseout.  In  fiscal 
1990  the  Justice  Department  brought  landmark  actions  to 
enforce  the  CFC  agreement. 
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■  Peace  Corps.  In  1990  Peace  Corps  volunteers  received  envi¬ 
ronmental  training  in  water  pollution  prevention,  waste  dis¬ 
posal,  pesticide  management,  and  reforestation. 

■  Pesticides.  The  United  States  supported  adoption  of  inter¬ 
national  guidelines  which  provide  that  banned  or  severely  re¬ 
stricted  pesticides  should  not  be  exported  without  the  prior 
informed  consent  of  the  importing  country.  This  approach  is 
in  effect  for  U.S.  exports. 

■  Summitry.  President  Bush  supported  efforts  to  make  the  en¬ 
vironment  a  mcgor  focus  of  the  annual  “G-7"  summits  of  in¬ 
dustrial  nations  in  Paris  in  July  1989  and  in  Houston  in  July 
1990.  In  Houston,  the  President  called  for  the  negotiation,  by 
mid-1992,  of  a  global  forestry  agreement  to  address  myriad 
issues  of  deforestation  and  reforestation.  At  a  gathering  of 
world  leaders  in  Tokyo  in  February  1989,  the  President  held 
meetings  with  leaders  of  Japan  and  Brazil  and  discussed  the 
rapid  depletion  of  tropical  rainforests.  In  Washington  in  June 
1990,  President  Bush  and  President  Gorbachev  signed  a  new 
agreement  expanding  environmental  cooperation. 

■  Technology  Transfer.  While  the  United  States  employs 
some  of  the  world’s  most  advanced  technologies  for  pollution 
prevention  and  emissions  control,  the  government  and  pri¬ 
vate  sector  only  recently  have  begun  a  coordinated  effort  to 
develop  global  markets  for  these  goods  and  services.  An  EPA 
advisory  board  on  international  environmental  technology 
transfer  investigated  the  problem  and  issued  recommenda¬ 
tions  in  late  1990.  U.S.  technology  transfer  to  developing  na¬ 
tions  was  also  addressed  as  part  of  the  1990  London  accord 
on  ozone  depletion  and  the  creation  of  an  environmental  facil¬ 
ity  within  the  World  Bank. 

■  United  Nations  1992  Conference.  The  United  States  is  ac¬ 
tive  in  planning  the  1992  United  Nations  Conference  on  En¬ 
vironment  and  Development,  and  has  urged  that  global 
climate  and  forestry  agreements  be  completed  for  signing,  if 
possible,  at  that  conference. 

■  U.S.S.R.  Senior  U.S.  and  Soviet  officials  have  met  to  expand 
cooperation  in  environmental  matters,  including  plans  for 
linked  international  parks  in  the  Bering  Sea  wilderness;  ma¬ 
rine  mammal  and  fisheries  conservation;  and  joint  projects 
related  to  marine  pollution,  environmental  law,  wetlands,  nu¬ 
clear  waste  cleanup,  and  radiation  monitoring. 
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■  Waste  Shipments.  The  United  States  helped  develop  and 
was  a  signatory  to  the  Basel  Convention,  which  governs 
transboundaiy  shipments  of  hazardous  wastes  in  an  environ¬ 
mentally  sound  manner. 

■  Whaling.  >^th  strong  U.S.  support,  the  five-year-old  morato¬ 
rium  on  commercial  whaling  was  upheld  in  1990  by  the  Inter¬ 
national  Whaling  Commission. 

Pollution  Prevention 

■  Clean  Air.  The  Clean  Air  Act  Amendments  of  1990  allow 
companies  that  voluntarily  and  permanently  reduce  hazard¬ 
ous  air  pollutants  in  advance  of  the  legislated  deadline  the 
option  of  postponing  installation  of  maximum  available  con¬ 
trol  technology. 

■  Clean  Water.  EPA  has  launched  a  nationwide  early  warning 
system  to  help  prevent  municipal  sewage  treatment  plants 
from  violating  Clean  Water  Act  standards. 

■  Grants.  EPA  has  set  aside  2  percent  of  each  of  its  program 
budgets  for  fiscal  1991  to  fund  pollution  prevention  demon¬ 
stration  projects.  In  1990  EPA  awarded  25  grants  worth  a 
total  of  $7  million  to  23  states  to  boost  development  of  pollu¬ 
tion  prevention  projects;  in  1989  the  agency  awarded  14 
grants  worth  $4  million. 

■  Legislation.  Congress  enacted  the  Pollution  Prevention  Act 
of  1990,  establishing  a  waste  management  hierarchy  with 
preference  given  to  source  reduction.  The  act  also  required 
EPA  to  advance  industrial  pollution  prevention  by  identifying 
measurable  goals,  improving  data  and  measurement,  offering 
grants  to  states,  and  establishing  awards  programs.  ' 

■  National  Strategy.  In  consultation  with  numerous  parties, 
EPA  developed  and  adopted  a  National  Pollution  Prevention 
Strategy.  The  strategy  provides  direction  within  the  agency  to 
reorient  existing  programs  and  targets  specific  chemicals 
from  the  manufacturing  sector  for  voluntary  prevention  pro¬ 
grams.  The  goal  is  to  reduce  national  emissions  of  these 
chemicals  33  percent  by  the  end  of  1992  and  at  least  50  per¬ 
cent  by  the  end  of  1995. 

■  Outreach.  EPA  and  CEQ  have  outreach  programs  that  are 
promoting  pollution  prevention  among  industry  and  private 
groups.  For  example,  in  June  1990  EPA  cosponsored  an  inter¬ 
national  conference  to  promote  technical  approaches  to  reduc¬ 
ing  the  volume  of  solid  and  hazardous  waste. 
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Public  Lands 

■  America  the  Beautiful.  The  America  the  Beautiful  initia¬ 
tive  aims  to  protect,  preserve,  and  expand  America’s  national 
treasury  of  parks,  forests,  wildlife  refuges,  and  other  public 
lands.  As  one  component  of  the  initiative,  the  Department  of 
the  Interior  (DOI)  and  the  Department  of  Agriculture  (USDA) 
are  acquiring  new  federal  lands  with  significant  environmen¬ 
tal  or  recreation  value.  Funding  under  the  Land  and  Water 
Conservation  Fund  increased  from  $171  million  in  fiscal  1988 
to  $342  million  by  fiscal  1991.  Another  component  of  the  ini¬ 
tiative  will  increase  the  number  of  boat  ramps,  campsites, 
trails,  and  interpretive  centers  for  America’s  growing  popula¬ 
tion  of  outdoor  enthusiasts  and  improve  access  for  disabled 
Americans.  Legacy  ’99  is  a  complementary  DOI  program  to 
upgrade  conditions  at  national  parks,  wildlife  refuges,  and 
other  public  lands  by  the  end  of  the  decade. 

In  yet  another  facet  of  America  the  Beautiful,  the 
President’s  Tree  Planting  Initiative  is  establishing  a  long¬ 
term  reforestation  program  to  plant  and  maintain  one  billion 
new  trees  annually  for  at  least  ten  years.  In  the  first-ever  for¬ 
estry  title  to  omnibus  farm  legislation.  Congress  authorized  a 
one-time  grant  to  the  private,  nonprofit  National  'Tree  'Trust 
Foundation,  to  leverage  nonfederal  funds  and  activities  for 
the  tree  planting  program.  The  foundation  will  help  support 
the  efforts  of  community  tree  planting  groups  and  encourage 
Americans  to  directly  participate  in  tree  planting  activities. 
The  legislation  also  authorizes  the  USDA  Forest  Service  to 
work  with  state  and  local  governments,  land  grant  universi¬ 
ties,  and  the  private  sector  to  improve  the  management  of 
private  forests  and  those  in  urban  areas. 

■  Forest  Service  Resources  Planning.  'The  1990  Resources 
Planning  Act  (RPA)  program^®  for  the  USDA  Forest  Service 
renews  the  agency’s  commitment  to  multiple-use  manage¬ 
ment,  which  aims  at  conserving  and  wisely  using  resources  to 
assure  a  healthy  environment  and  a  continuous  supply  of 
natural  resources.  In  particular,  the  Forest  Service  has  iden¬ 
tified  four  priorities  in  coming  years:  enhanced  recreation, 
wildlife,  and  fisheries  resources;  ecologically  sensitive  com¬ 
modity  production  practices;  improved  scientific  knowledge; 
and  responses  to  global  resource  issues. 

■  Rangeland  Resources.  'The  DOI/Bureau  of  Land  Manage¬ 
ment  (BLM),  the  federal  government’s  largest  landowner,  has 
adopted  a  long-term  strategy  to  improve  the  public  range- 
lands  called  ‘The  Range  of  Our  Vision.”  The  strategy  sets 
goals  through  the  year  2009  to  enhance  rangeland  environ- 
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ments  while  continuing  to  assist  local  economies  that  depend 
on  the  range.  Activities  include  the  improvement  of  range- 
land  riparian  habitats;  enhanced  monitoring  activities  to  en¬ 
sure  proper  use  of  the  range;  completion  of  projects  to 
enhance  watersheds  and  reduce  pollutants;  and  cooperation 
with  nonfederal  organizations  for  such  improvements  as  re¬ 
vegetation,  stream  bank  protection,  and  water  development. 

■  Recreation  2000.  The  BLM  Recreation  2000  initiative  is  a 
multiyear  program  to  increase  public  opportunities  to  experi¬ 
ence  the  variety  of  recreational  resources  on  the  public  lands. 
Activities  include  upgrading  facilities,  improving  public  ac¬ 
cess,  and  managing  outstanding  natural  areas  as  well  as  des¬ 
ignated  wild  and  scenic  rivers.  BLM  and  the  Forest  Service 
adopted  a  National  Recreational  Fisheries  Policy  to  promote 
and  enhance  fishing  opportunities  on  the  lands  they  manage. 

Other  BLM  recreation-related  efforts  include  the  Back 
Country  Byways  program,  which  designates  scenic  drives 
and  encourages  local  tourism,  and  Adventures  in  the  Past, 
which  aims  at  increasing  public  awareness  of  cultural  re¬ 
sources  on  public  lands  and  the  need  to  protect  them.  All  fed¬ 
eral  recreation-related  programs  depend  on  substantial 
partnerships  with  voluntary  organizations,  the  private  sector, 
and  state  and  local  governments. 

■  Tongass  National  Forest.  In  November  1990  Congress  and 
the  Executive  Branch  ended  a  decade-long  debate  over  forest 
management  in  Tbngass  National  Forest  in  Alaska.  Legisla¬ 
tion  signed  by  the  President^^  repealed  a  $40-million  annual 
appropriation  established  in  1980  for  the  required  harvest  of 
4.5  billion  board  feet  of  timber  per  decade.  The  new  legisla¬ 
tion  directed  the  Forest  Service  to  attempt  to  meet  market 
demand  and  did  not  specify  the  amount  of  timber  or  guaran¬ 
tee  an  appropriation.  The  legislation  retained  long-term  tim¬ 
ber  sale  contracts  with  two  pulp  companies  but  required 
modification  of  the  contract  terms  and  a  government  study  to 
determine  the  capability  of  the  government  to  fulfill  the  con¬ 
tract  requirements  in  view  of  the  new  legislation. 

Other  provisions  of  the  act  withdrew  from  logging 
roughly  one  million  acres,  nearly  300,000  of  which  were  des¬ 
ignated  as  wilderness,  and  established  100-foot-wide  no-log¬ 
ging  buffer  strips  along  both  sides  of  mqjor  salmon  streams. 

■  Wilderness.  A  tripling  of  wilderness  designations  on  BLM 
land  was  included  in  a  bill  enacted  in  November  1990.^°  The 
act  provides  for  39  new  wilderness  areas  in  Arizona  compris¬ 
ing  about  1.1  million  acres  on  BLM  land  and  1.3  million  acres 
on  land  managed  by  DOI/Fish  and  Wildlife  Service  (FWS). 
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Among  the  new  wilderness  areas  are  lands  in  the  Mohave 
and  Sonoran  deserts  in  western  Arizona  and  in  the  Cabeza 
Prieta,  Kofa,  Imperial,  and  Havasu  wildlife  refuges.  The 
20,900-acre  Gila  Box  in  southeastern  Arizona  is  designated 
as  a  Riparian  National  Conservation  Area,  the  fifth  such  area 
in  the  country.  The  act  releases  back  to  multiple  use  947,200 
acres  of  BLM  land  that  had  been  in  wilderness  study  status. 
It  also  provided  for  ten  other  legislative  provisions  unrelated 
to  Arizona  wilderness,  from  designating  20.5  miles  of  the 
Clarks  Fork  River  in  northwestern  A^^oming  as  a  segment  of 
the  Federal  Wild  and  Scenic  River  System,  to  authorizing  the 
‘Take  Pride  in  America”  public  lands  appreciation  program. 

In  December  1989  a  Nevada  ^^51derness  Act^^  provided 
for  733,400  acres  of  wilderness  in  national  forest  areas 
throughout  Nevada.  The  act  also  released  2.4  million  acres  of 
land  formerly  in  study  status  back  to  multiple  purpose  use. 

In  the  past  two  years,  wilderness  designated  areas  have 
received  special  attention  regarding  increased  surveillance 
and  patrols  to  deter  or  stop  improper  land  use,  coordination 
with  local  governments  and  law  enforcement  agencies,  public 
education,  and  projects  to  maintain  trails,  protect  archaeolog¬ 
ical  sites,  and  improve  water  quality. 

BLM  is  also  completing  nine  statewide  studies  of  poten¬ 
tial  wilderness  areas  to  provide  recommendations  in  1991  for 
additional  designations. 


Transportation 

The  Department  of  Transportation  issued  a  National  Transporta¬ 
tion  Policy  Statement  in  March  1990,  emphasizing  environmental  pro¬ 
tection  and  quality  of  life  as  one  of  six  key  themes.  The  policy  set  forth 
several  objectives,  including  helping  to  meet  requirements  of  the  Clean 
Air  Act  Amendments  of  1990,  reducing  aircraft  noise,  protecting 
wetlands  and  other  natural  resources,  designing  transportation  sys¬ 
tems  that  fit  harmoniously  into  communities  and  ecosystems,  promot¬ 
ing  energy  conservation,  and  preventing  and  improving  response  to  oil 
spills. 

■  Alternative  Fuels.  An  innovative  item  in  the  Clean  Air  Act 
Amendments  creates  a  pilot  program  for  the  production  and 
marketing  of  alternative-fuel  vehicles  in  California.  The 
amendments  also  require  the  use  of  cleaner,  reformulated 
gasoline  in  the  nine  U.S.  cities  with  the  worst  ozone  pollution. 

In  1990  the  National  Highway  Traffic  Safety  Adminis¬ 
tration  in  DOT  implemented  a  provision  of  the  Alternative 
Motor  Fuels  Act  of  1988  that  allows  automakers,  beginning  in 
model  year  1993,  to  earn  extra  credits  under  the  Corporate 
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The  March  1990  National  Transportation  Policy  Statement  addressed 
traffic-related  objectives  including  clean  air  requirements,  transportation 
system  design,  energy  conservation,  and  noise. 


Average  Fuel  Economy  (CAFE)  program  for  vehicles  that  are 
“dual-fuel”  (run  on  both  petroleum  fuels  and  alternatives 
such  as  compressed  natural  gas  or  methanol). 

In  accordance  with  the  Alternative  Motor  Fuels  Act  and 
in  coryunction  with  DOE,  the  General  Services  Administra¬ 
tion  (GSA)  purchased  65  dual-fuel  vehicles  for  its  Interagency 
Fleet  Management  System  in  Detroit,  Los  Angeles,  San 
Diego,  and  Washington,  D.C.  GSA  solicited  for  up  to  200  nat¬ 
ural  gas-powered  vehicles  and  anticipates  that  even  more  al¬ 
ternative-fuel  vehicles  will  be  acquired  in  the  future. 


■  Auto  Fuel  Efficiency.  In  1990  GSA  continued  an  ongoing 
program  to  upgrade  its  motor  vehicle  fleet,  resulting  in  a 
more  fuel  efficient  fleet  as  well  as  a  much  higher  percentage 
of  vehicles  meeting  the  newer  emission  standards. 

■  Aviation  Noise.  New  legislation**  directs  DOT  to  prepare  a 
national  aviation  noise  policy,  including  provisions  to  phase 
out  the  noisiest  aircraft  currently  in  operation  by  the  end  of 
1999. 


■  Highway  Programs.  The  Federal  Highway  Administration 
(FHWA)  issued  an  environmental  policy  statement  to  further 
develop  the  National  Transportation  Policy  for  the  federal- aid 
highway  program.  In  cooperation  with  the  American  Associa¬ 
tion  of  State  Highway  and  Transportation  Officials,  the 
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FHWA  held  a  conference  on  Highways  and  the  Environment 
in  November  1990  for  national  and  state  highway  and  envi¬ 
ronmental  ofllcials.  That  same  month,  a  conference  of  re¬ 
gional  ofllcials  of  FHWA,  EPA,  and  the  Army  Corps  of 
Engineers  met  to  discuss  wetlands  and  permits  issues.  The 
conference  improved  working  relationships,  reviewed 
wetlands  law,  and  discussed  better  integration  of  transporta¬ 
tion  programs  with  the  environmental  impact  statement  pro¬ 
cess  (see  Chapter  5  for  a  fuller  discussion  of  NEPA 
integration  issues). 


Water 

■  Coastal  Barrier  Protection.  New  legislation^  almost  tri¬ 
pled  the  size  of  the  Coastal  Barrier  Resource  System  to  over 
1.25  million  acres  encompassing  1,211  miles  of  shoreline 
along  the  Atlantic  Ocean,  Gulf  of  Mexico,  and  Great  Lakes. 
The  act  limits  federal  spending  and  assistance  for  develop¬ 
ment  within  designated  coastal  barrier  areas. 

■  Great  Lakes.  The  Great  Lakes  Critical  Programs  Act  of 
1990^*  provided  tools  for  the  cleanup  of  the  Great  Lakes  in  co¬ 
operation  with  the  government  of  Canada. 

■  Marine  Sanctuaries.  In  November  1990  the  President 
signed  legislation  designating  2,600  square  nautical  miles  of 
coastal  waters  off  the  Florida  Keys  as  the  nation’s  ninth  na¬ 
tional  marine  sanctuary.  Work  is  proceeding  on  additional 
designations,  including  Monterey  Bay  in  California. 

■  Medical  Wastes  on  Beaches.  To  address  the  problem  of 
medical  wastes  washing  up  on  beaches,  EPA  is  conducting  a 
pilot  medical  waste  tracking  system  to  serve  as  a  model  for 
further  action.  The  system  involves  Connecticut,  Louisiana, 
New  Jersey,  New  York,  and  Rhode  Island,  as  well  as  the  Dis¬ 
trict  of  Columbia  and  Puerto  Rico. 

■  Ocean  Dumping.  EPA  secured  consent  agreements  with 
local  jurisdictions  to  phase  out  ocean  dumping  of  sewage 
sludge  by  June  1992.  The  President  proposed  legislation  to 
require  criminal  felony  penalties  for  illegal  ocean  dumping, 
and  the  U.S.  Attorney  General  created  a  SWAT  Team  on 
Ocean  Pollution  to  coordinate  enforcement  and  share  infor¬ 
mation  with  state  and  local  ofHcials. 

■  Offshore  Development.  As  part  of  a  June  1990  package  of 
decisions  related  to  offshore  oil  and  gas  development,  the 
President  directed  immediate  action  to  reduce  the  possibility 
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of  offshore  oil  spills  by  redirecting  tanker  traffic  away  from 
sensitive  areas  such  as  the  Florida  Keys  and  Everglades  and 
to  improve  the  ability  of  industry  and  government  to  respond 
to  oil  spills. 

■  Oil  Pollution — Exxon  Valdez.  The  Vice  President  and  sev¬ 
eral  interagency  teams  assessed  the  spill,  and  DOT  super¬ 
vised  the  cleanup  by  Exxon.  EPA  is  coordinating  an 
interagency  task  force  on  long-range  restoration  of  Prince 
William  Sound.  The  natural  resource  trustees  (representa¬ 
tives  of  DOI,  NOAA,  USDA,  and  the  State  of  Alaska)  are  con¬ 
ducting  an  assessment  of  natural  resource  damages  in 
preparation  for  civil  litigation  against  Exxon  to  recover  dam¬ 
ages.  DOJ  obtained  an  indictment  against  the  Exxon  Corpo¬ 
ration  and  Exxon  Shipping  on  a  total  of  ten  felony  and 
misdemeanor  counts  arising  from  the  spill.  A  federal  court  de¬ 
nied  both  defendants’  motions  to  dismiss  the  indictment,  and 
the  case  was  set  for  trial  in  April  1991. 

■  Oil  Pollution — International  Cooperation.  At  the  June 
1989  summit  in  Paris,  the  President  proposed  to  negotiate  an 
international  agreement  to  enhance  cooperative  oil  spill  pre¬ 
vention,  preparedness,  response,  and  research.  The  leaders  of 
other  nations  agreed,  and  in  November  1990,  the  United 
States  and  79  other  nations  adopted  an  International  Con¬ 
vention  on  Oil  Pollution  Preparedness,  Response,  and  Coop¬ 
eration.  The  convention  requires  establishment  of  response 
plans  by  nations  and  by  owners  of  ships  and  waterfront  and 
offshore  facilities.  It  provides  for  sharing  technical  support 
and  equipment  among  parties  to  the  treaty  and  for  sharing 
results  of  pollution  response  research  activities. 

■  Oil  Pollution — ^New  Legislation.  As  with  the  Clean  Air  Act 
Amendments,  a  May  1989  proposal  by  the  President  to 
strengthen  oil  pollution  liability  and  compensation  laws 
helped  break  a  Congressional  deadlock  that  had  continued  for 
over  a  decade.  In  August  1990  the  President  signed  oil  pollu¬ 
tion  legislation^®  that  creates  a  $1  billion  cleanup  trust  fund. 
The  law  also  establishes  measures  to  improve  prevention,  re¬ 
sponse,  containment,  and  recovery,  and  it  increases  federal 
coordination  and  enforcement. 

■  Research.  The  Department  of  the  Interior  (DOI)  began  a 
$6-million  three-year  joint  project  with  the  American  Petro¬ 
leum  Institute  to  research  and  develop  new  cleanup  technol¬ 
ogy.  The  DOI/Minerals  Management  Service  joined  with  the 
U.S.  Navy  to  reactivate  an  oil  spill  research  facility  in 
Leonardo,  New  Jersey. 
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■  Water  Projects.  The  federal  government  is  seeking  termina¬ 
tion  of  uneconomic  and  environmentally  damaging  projects 
such  as  the  Garrison  Diversion  Unit  in  North  Dakota.  EPA 
reviewed  and  denied  construction  permits  for  the  Two  Forks 
Dam  in  Colorado.  The  agency  also  rejected  the  proposed  Big 
River  reservoir  project  in  Rhode  Island,  based  on  unaccept¬ 
able  potential  effects  on  wetlands,  wildlife,  and  recreation. 

The  DOI/Bureau  of  Reclamation  is  mitigating  adverse 
impacts  of  large  water  projects  already  constructed,  and  an 
environmental  impact  statement  (EIS)  is  being  prepared  for 
operations  at  Glen  Canyon  Dam  in  Arizona.  DOI  has  an¬ 
nounced  a  plan  to  balance  water  usage  and  environmental 
protection  in  the  Central  Valley  of  California,  including  prep¬ 
aration  of  an  EIS.  The  department  is  renewing  long-term 
water  contracts  with  the  understanding  that  adjustments 
may  be  required  when  the  EIS  is  completed. 

■  Water  Quality.  Beginning  in  fiscal  1990,  the  President  re¬ 
quested  and  Congress  approved  increased  funding  for  a  coor¬ 
dinated  Water  Quality  Initiative  (WQI),  involving  the 
Departments  of  Agriculture,  Interior,  and  Commerce  and  the 
Environmental  Protection  Agency.  For  example,  under  the 
WQI,  the  Department  of  Agriculure  initiated  a  national 
groundwater  quality  program  involving  research  and  promo¬ 
tion  of  economically  viable  crop-production  systems  that  re¬ 
duce  the  risk  of  groundwater  contamination  in  critical 
problem  areas.  In  1990  USDA  initiated  85  projects.  The  U.S. 
Geological  Survey  in  the  Department  of  the  Interior  sup¬ 
ported  the  WQI  through  its  National  Water  Quality  Assess¬ 
ment  program,  which  is  developing  more  effective  ways  to 
assess  the  status,  trends,  and  causes  of  water  quality  condi¬ 
tions  at  60  study  units  nationwide. 

EPA  proposed  new  rules  to  regulate  26  pesticides  and  36 
other  contaminants  in  drinking  water.  These  rules,  when 
final,  will  more  than  double  the  number  of  pollutants  subject 
to  federally  enforceable  standards.  The  proposals  also  call  for 
monitoring  110  currently  unregulated  contaminants.  EPA 
also  laid  out  rules  for  how  industrial  facilities,  cities,  and 
counties  can  obtain  permits  for  discharging  stormwater  into 
municipal  sewage  systems. 

EPA,  USDA,  DOD,  and  DOI  are  working  with  the  Water 
Pollution  Control  Federation,  a  private  group,  on  cooperative 
projects  to  improve  the  nation’s  water  quality.  EPA  reinvigo¬ 
rated  a  task  force  charged  with  developing  a  national  ground- 
water  protection  strategy  and  initiated  a  dialogue  with  a 
range  of  interested  parties. 
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In  1990,  Congress  increased  funding  for  a  coordinated,  interagency  Water 
Quality  Initiative. 


■  Wetlands.  To  address  the  need  to  reduce  wetland  losses  and 
also  register  wetland  gains,  the  Administration  and  Congress 
have  devoted  considerable  budget  resources  to  wetland  pro¬ 
grams.  The  fiscal  1991  appropriations  for  existing  wetlands 
programs,  including  the  national  wetlands  inventory  and  the 
bay  and  estuary  program,  included  a  17-percent  boost  over 
fiscal  1990,  following  a  38-percent  increase  in  1990  over  1989 
levels.  The  Administration’s  fiscal  1992  budget  request  for  all 
wetland  activities  totals  $709  million,  a  48-percent  increase 
over  the  enacted  1991  level. 

In  1990  Congress  passed  legislation^®  authorizing  the 
federal  government  to  spend  up  to  $26  million  a  year  to  pur¬ 
chase  wetlands  to  implement  a  1986  U.S.-Canadian  agree¬ 
ment,  the  North  American  Waterfowl  Management  Plan. 
Pursuant  to  the  plan,  the  DOI/Bureau  of  Reclamation  and 
Fish  and  Wildlife  Service  signed  agreements  to  cooperate  on 
an  inventory  and  expansion  of  wetlands  breeding  habitat  for 
numerous  species. 

41 


ENVIRONMENTAL  QUALITY 


Among  various  wetlands  acquisitions  and  other  projects, 
the  Department  of  the  Interior  added  106,000  acres  to  the  Ev¬ 
erglades  National  Park  pursuant  to  the  Everglades  National 
Park  Protection  and  Expansion  Act.*^  DOI  also  developed  a 
mitigation  and  enhancement  plan  for  Kesterson  Reservoir  in 
California,  almost  tripling  wetlands  acreage  in  that  area. 

BLM  began  its  Riparian-Wetland  Initiative  for  the 
1990s,  which  will  restore  and  maintain  the  23.7  million  acres 
of  these  habitats  on  BLM  lands  toward  a  goal  of  having  75 
percent  or  more  in  proper  functioning  condition  by  1997.  The 
project  includes  tree  planting  and  revegetation,  improved 
management  and  protection  techniques,  a  public  education 
and  training  program,  and  increased  partnerships  with  state 
and  local  governments  and  private  organizations.  One  of  the 
most  notable  efforts  has  involved  the  cooperation  of  Trout  Un¬ 
limited  and  the  Izaak  Walton  League  in  the  improvement  of 
degraded  riparian  habitats  in  California,  Oregon,  and  Ne¬ 
vada  through  tree  planting,  stream  bank  stabilization,  and 
fencing. 

During  the  summer  of  1990  the  President’s  Domestic 
Policy  Council  Task  Force  on  Wetlands  held  public  meetings 
in  six  regions  of  the  country  to  obtain  public  comment  on  ap¬ 
propriate  strategies  for  working  toward  the  President’s  goal 
of  “no-net-loss  of  wetlands.”  Also  during  the  summer,  the  four 
agencies  that  use  the  Federal  Manual  for  Identifying  and  De¬ 
lineating  Wetlands  held  public  hearings  to  obtain  technical 
comments  for  revising  the  manual.  EPA  and  the  Army  Corps 
of  Engineers,  which  together  administer  Section  404  of  the 
Clean  Water  Act  related  to  wetlands,  signed  an  agreement  in 
February  1990  to  clarify  aspects  of  wetlands  policy. 

Enhanced  criminal  enforcement  and  highly  publicized 
tough  sentences  for  those  who  illegally  fill  wetlands  is  prov¬ 
ing  to  be  an  effective  deterrent  to  wetlands  loss. 


Wildlife 

■  Desert  Tortoise.  'The  DOI/Fish  and  Wildlife  Service  (FWS) 
issued  an  emergency  listing  of  the  desert  tortoise  as  an  en¬ 
dangered  species  in  southern  California,  Utah,  and  Nevada. 
A  Desert  Tortoise  Rangewide  Plan  is  drawing  together  federal 
and  state  agencies,  the  livestock  industry,  and  wildlife  organi¬ 
zations  in  a  coordinated  effort. 

■  Enforcement.  In  1990  DOJ  convicted  almost  250  violators 
for  illegal  activity  under  the  wildlife  laws. 
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■  Fish  and  Wildlife  2000.  The  DOI/Bureau  of  Land  Manage¬ 
ment  (BLM)  began  implementing  a  plan  called  “Fish  and 
Wildlife  2000"  by  taking  actions  to  improve  fisheries  and 
anadromous  fish  habitats.  BLM  initiated  several  joint  water- 
fowl  habitat  improvement  projects  with  private  groups  and 
continued  efforts  to  improve  and  expand  habitat  for  desert 
bighorn  sheep  and  raptors.  Some  three  dozen  organizations 
contributed  more  than  $2  million  in  funds,  labor,  and  materi¬ 
als  to  help  implement  the  overall  plan. 

■  Fisheries.  The  President  supported  continuation  of  the  Wal- 
lop-Breaux  Trust  Fund  used  for  fisheries  protection  and  de¬ 
velopment.  BLM  joined  with  a  private  group.  Trout 
Unlimited,  in  a  cooperative  effort  to  maintain  and  improve 
trout  fisheries  at  Bureau  of  Reclamation  projects.  BLM  com¬ 
pleted  an  assessment  of  needs  for  the  next  five  years  in  ripar¬ 
ian  management  and  improvement,  and  BLM  and  the  Forest 
Service  adopted  a  National  Recreational  Fisheries  Policy  to 
promote  and  enhance  fishing  opportunities  on  the  lands  they 
manage. 

■  Florida  Panther.  DOI  acquired  25,000  acres  of  habitat  in 
south  Florida  for  the  Florida  panther,  one  of  the  nation’s  en¬ 
dangered  mammals. 

■  Partnerships.  BLM  signed  national  agreements  with  the 
Rocky  Mountain  Elk  Foundation,  Quail  Unlimited,  the  Na¬ 
tional  Wild  Tlirkey  Federation,  B.A.S.S.,  Defenders  of 
Wildlife,  the  Foundation  for  North  American  Wild  Sheep, 
Trout  Unlimited,  and  the  Mule  Deer  Foundation.  BLM,  FWS, 
the  National  Park  Service  in  the  Department  of  the  Interior 
and  the  USDA  Forest  Service  continued  to  develop  new  and 
existing  partnerships. 

■  Spotted  OwL  After  an  extensive  public  comment  period,  the 
FWS  listed  the  northern  spotted  owl  as  a  threatened  species 
throughout  its  range  in  Washington,  Oregon,  California,  and 
British  Columbia.  In  response,  DOI  and  USDA  announced  a 
package  of  measures  to  set  aside  a  significant  amount  of  old- 
growth  forest  as  protected  owl  habitat  and  to  revise  federal 
agency  practices  to  balance  jobs  protection  in  the  Pacific 
Northwest  with  preservation  of  the  owl. 

■  ‘^atchable  \^ldlife.’’  This  BLM  program,  implemented  in 
partnership  with  other  federal  and  state  agencies  and  conser¬ 
vation  organizations,  promotes  opportunities  to  study,  photo¬ 
graph,  or  simply  observe  the  variety  of  species  on  BLM  lands. 
In  1990  a  public  informational  brochure  on  the  program  was 
published  in  cooperation  with  the  Defenders  of  l\^ldlife  orga¬ 
nization. 
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Poets  are  not  immune  to  economic  cboices^ 
as  the  words  of  Robinson  Jeffers  attest: 

I  have  MtiU  afutioHg  of  granite  cliff, 
on  which  the  Pacific 
Leans  his  wild  weight . .  • 

. . .  One  has  to  pay  for  it; 

The  county  taxes  take  all  my  income,  and  it 
seems  ridiculous 

To  hold  three  acres  of  shorelong  woodland 
And  the  little  low  house  that  my  own  hands 
made,  at  the  annual  cost 
Of  a  shiny  new  car.  Never  mind,  the  trees 
and  the  stones  are  worth  it,^ 


ifi'i  in  iivii  liiM' 


CHAPTER  2 


Making  the 

Environment  Count 


Great  voices  of  environmental  concern  such  as  John  Wesley 
Powell,  Theodore  Roosevelt,  John  Muir,  and  Gifford  Pinchot 
went  beyond  the  economics  of  their  day  to  establish  their 
sweeping  environmental  and  conservation  visions,  but  they  were  also 
familiar  with  the  economics  of  everyday  activities.  Consider  the  words 
of  John  Muir  during  his  thousand-mile  walk  to  the  Gulf  of  Mexico; 

Gold  is  found  in  small  quantities  throughout  the 
Alleghanies,  and  many  farmers  work  at  mining  a  few  weeks 
or  months  every  year  when  their  time  is  not  more  valuable 
for  other  pursuits.  In  this  neighborhood  miners  are  earning 
from  half  a  dollar  to  two  dollars  a  day  . . .  Common  labor  is 
worth  ten  dollars  a  month.^ 

Indeed,  naturalists,  poets,  business  people,  and  shoppers  know  the 
value  of  a  dollar  well  spent.  Prices  and  costs  affect  people’s  choices  of 
everything  from  how  to  produce  a  product  to  which  trash  bag  to  pur¬ 
chase.  These  choices  affect  the  environment  directly  and  indirectly  in 
many  ways,  but  the  information  traditionally  used  to  make  and  de¬ 
scribe  such  choices  has  seldom  captured  environmental  impacts.  In  the 
1990s  new  ways  of  accounting  for  the  value  of  the  environment  are 
helping  to  generate  better  decisions  that  integrate  economic  and  envi¬ 
ronmental  interests. 
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Environmental  economists  study  the  economic  conditions  for  the 
integration  of  economics  and  the  environment.  Such  integration  is 
achieved  by  the  optimal  balancing  of  costs  and  benefits  and  by  selecting 
the  least-cost  method  of  attaining  a  target  level  of  environmental  qual¬ 
ity.^  Economists  also  develop  market-based  approaches  to  achieve  this 
integration.  The  use  of  these  market-based  mechanisms  to  achieve  eco¬ 
nomic  and  environmental  goals  is  expanding,  as  discussed  in  this  chap¬ 
ter.  In  contrast,  most  existing  environmental  policy  emplojrs  direct 
regulation.  Such  regulations  often  bear  little  relation  to  economic  prin¬ 
ciples,  but  they  can  alter  the  decisions  made  by  businesses,  consumers, 
and  workers  in  both  positive  and  negative  ways.  Accounting  practices 
translate  the  costs  and  benefits  of  existing  regulations  into  information 
for  business  decisions.  New  ways  of  accounting,  based  on  better  infor¬ 
mation  and  principles  of  environmental  economics,  are  leading  to  new 
decisions  that  achieve  environmental  objectives  in  a  more  efficient  way. 
An  additional  result  of  accounting  for  the  environment  may  be  more  ef¬ 
ficient  production  of  goods  and  services  that  will  help  make  American 
products  more  competitive  on  the  world  market. 

Although  many  people  perceive  accounting  to  be  humdrum,  mun¬ 
dane,  and  boring,  it  is  fundamental  to  management  and  consumer  deci¬ 
sions.  Accounting  affects  prices  and  even  the  decision  of  how  to  produce 
or  whether  to  produce  something  for  the  economy.  If  the  accounting  sys¬ 
tem  is  faulty,  production  and  consumption  decisions  will  likewise  be 
faulty.  Until  recently,  accountants  did  not  generally  examine  the  envi¬ 
ronmental  effects  of  production  and  consumption  decisions.  Nothing  in 
the  financial  statement  distinguished  between  a  firm  that  worked  hard 
to  preserve  environmental  quality  and  one  that  devoted  little  effort  to 
pollution  control. 

Without  such  detailed  accounting,  environmental  effects  tend  to  be 
ignored,  even  by  socially  conscious  firms.  Environmental  accounting 
can  help  answer  for  individual  consumers,  retailers,  or  manufacturers 
such  basic  questions  as:  Should  I  use  paper  or  plastic  shopping  bags? 
Recycle  or  landfill  soft  drink  containers?  Use  chemical  x  or  chemical  y 
in  a  production  process?  Generate  electricity  with  low-sulfur  coal,  in¬ 
stall  a  scrubber,  or  change  fuels?  But  changes  in  government  and  corpo¬ 
rate  policy  as  well  as  in  consumer  preferences  are  spurring  changes  in 
accounting  for  the  environment. 

This  chapter  reviews  the  many  ways  that  environmental  effects  al¬ 
ready  count  in  economic  activity,  and  it  points  toward  additional  ways 
in  which  a  better  accounting  could  be  attained.  The  discussion  explores 
the  ways  in  which  environmental  protection  is  associated  with  costs 
and  with  benefits.  Examples  involving  the  actions  of  firms  and  consum¬ 
ers — the  microeconomic  level — are  followed  by  a  discussion  of  the  ac¬ 
tions  of  industries  and  the  national  economy — the  macroeconomic  level. 
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Making  the  Environment  Count: 
Costs 

Environmental  problems  are  clear  evidence  of  how  markets  can 
sometimes  fail  to  achieve  the  wellbeing  of  a  society.  In  unrestricted 
markets,  environmental  problems  arise  when  individuals  and  busi¬ 
nesses  fail  to  take  fully  into  account  the  environmental  consequences  of 
their  decisions.  The  omitted  elements  are  called  externalities.  The  pre¬ 
scription  offered  by  economists  is  to  make  buyers  and  sellers  take  into 
account  all  the  effects  of  their  actions  and  so  “internalize”  the  external¬ 
ity.  When  such  accounting  occurs,  the  reoriented  market  recaptures  its 
ability  to  achieve  the  wellbeing  of  society. 

In  environmental  policy  debates,  there  is  a  large  and  growing  in¬ 
terest  in  the  use  of  market-based  policies  that  provide  direct  economic 
signals  for  taking  the  external  effects  into  account.^  Market-based  poli¬ 
cies  discussed  in  this  chapter  include  taxes  on  chlorofluorocarbons 
(CFCs)  and  the  potential  for  buying  and  selling  emissions  allowances  as 
provided  for  in  the  Clean  Air  Act  Amendments  of  1990. 

Most  existing  environmental  regulations  do  not  provide  direct  eco¬ 
nomic  signals  regarding  environmental  externalities,  but  they  do  pro¬ 
vide  certain  incentives.  As  stated  by  Robert  Bringer,  Vice  President  of 
Environmental  Engineering  and  Pollution  Control  for  The  3M  Com¬ 
pany,  “We  are  trying  to  develop  new  products  more  quickly,  but  regula¬ 
tions  have  the  opposite  effect;  they  are  time  expanding.  So  if  we  get  rid 
of  the  pollution,  we  get  out  from  under  the  regulations.”® 

Most  government  regulations  to  protect  the  environment — such  as 
those  affecting  hazardous  waste  disposal,  discharges  into  waterways,  or 
automobile  emissions — succeed  in  reducing  pollution  but  often  impose 
high  costs  on  society  by  requiring  expensive  control  technologies  or  pro¬ 
duction  processes.  In  other  areas,  such  as  oil  production  from  the  Outer 
Continental  Shelf  or  use  of  parklands,  the  government  collects  fees  to 
fund  programs  that  manage  or  preserve  environmental  amenities  or 
provide  environmental  cleanups.  Some  of  these  government-imposed 
costs  cannot  be  avoided  if  the  company  is  to  stay  in  business  or  if  a  con¬ 
sumer  decides  to  buy  the  product  or  use  the  service.  Truly  fixed  costs  of 
this  sort  provide  little  or  no  incentive  to  alter  behavior.  Other,  more 
flexible  government  regulations  provide  incentives  for  businesses  or  in¬ 
dividuals  to  change  their  behavior.  Careful  attention  to  the  processes 
that  produce  pollution  is  providing  evidence  that  many  costs  can  be 
avoided  or  reduced,  especially  in  the  longer  term,  if  a  company  substi¬ 
tutes  alternative  materials  or  energy  sources,  recycles  materials,  or  re¬ 
designs  the  product,  or  if  consumers  make  different  purchasing 
decisions. 
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Both  a  firm’s  existing  and  potential  environmental  liabilities  have  become 
items  of  concern  for  accountants. 


The  Cost  of  a  Clean  Environment 

Recently,  the  Environmental  Protection  Agency  (EPA)  released 
new  information  on  the  past  and  predicted  costs  of  providing  a  clean  en¬ 
vironment.®  The  report  summarized  data  on  investment  and  operating 
costs  in  several  different  categories  for  pollution  control  from  1972  to 
the  present  and  projected  costs  through  the  year  2000,  One  category 
addressed  the  source  of  expenditures — whether  pollution  controls  were 
paid  for  by  federal,  state,  local,  or  private  funds.  Another  category 
broke  down  the  costs  according  to  the  various  environmental  media  and 
several  pollution  sources:  air  and  radiation,  land,  water,  chemicals,  and 
multimedia.  A  third  category  compared  the  actual  costs  incurred  with 
the  estimated  costs  necessary  to  achieve  “full  compliance”  with  the  na¬ 
tional  ambient  air  quality  standard  (NAAQS)  for  ozone  and  the  goal  of 
“fishable  and  swimmable”  waters. 

Annualized  costs,  composed  of  operating  costs  and  the  interest  and 
depreciation  associated  with  cumulative  pollution  control  investments 
(using  a  7-percent  rate  of  interest),  are  presented  in  Table  2-1  and  in 
Figure  2-1.  Total  annualized  costs  were  estimated  to  be  $115  billion  in 
1990  (in  1990  dollars),  or  2.1  percent  of  the  U.S.  real  gross  national 
product  (GNP).  Pollution  control  costs  as  a  share  of  GNP  have  more 
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Table  2-1. — Total  annualized  costs  of  U.S.  pollution  control  for  1972  and 
1987  and  projections  for  1990  and  2000  at  present  and  full  implementation. 


TOTAL  ANNUALIZED  COSTS 

YEAR 

1986  DOLLARS 

ESTIMATED  1990  DOLLARS 

GNP 

1972 

26 

- billion  $ . 

30 

% 

0.9 

1987 

85 

98 

1.9 

1990 

100 

115 

2.1 

2000 

Present 

148 

171 

2.6 

Full 

160 

185 

2.8 

Note;  GNP  =  U.S.  Gross  National  Product 

Source:  U.S.  Environmental  Protection  Agency,  Environmental  Investments:  The  Cost  of  a  Clean  En¬ 
vironment,  E PA-230- 11-90-083,  (Washington,  DC;  EPA,  November  1990). 


than  doubled  since  1972  and  may  be  almost  triple  the  1972  figure  by 
the  year  2000.  U.S.  real  GNP  growth  was  also  large  during  the  1972- 
1990  time  period,  so  that  the  absolute  level  of  pollution  control  costs  in¬ 
creased  roughly  fourfold  during  those  years. 

New  regulations,  such  as  those  for  the  land  disposal  of  hazardous 
waste  and  for  underground  storage  tanks,  together  with  increases  in 
existing  regulations,  are  projected  to  increase  pollution  control  costs  to 
2.6  percent  of  real  GNP  in  the  year  2000.  The  Clean  Air  Act  Amend¬ 
ments  of  1990  will  require  costs  that  represent  a  portion  of  the  cost  of 
reaching  the  full  attainment  level.  The  trends  for  costs  of  existing  and 
new  regulations,  and  the  estimated  amount  necessary  to  achieve  full 
implementation  are  presented  in  Figure  2-1. 
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Private  costs,  which  represent  the  mcyority  of  total  pollution  con¬ 
trol  costs,  fall  in  the  range  of  60  to  63  percent  over  the  period  1972- 
2000,  as  indicated  in  Figure  2-2.  Non-EPA  federal  costs,  primarily  those 
associated  with  the  industrial  facilities  of  the  Departments  of  Defense 
and  Energy,  are  expected  to  grow  rapidly  in  the  1990s.  The  total  federal 
share  may  reach  almost  15  percent  of  the  total  pollution  control  costs  in 
the  year  2000.  The  share  of  local  costs  is  expected  to  remain  constant, 
although  in  absolute  dollar  terms,  pollution  control  costs  by  local  gov¬ 
ernments  are  projected  to  increase  by  almost  50  percent  in  the  next  ten 
years. 

Despite  the  holistic  character  of  the  natural  environment,  U.S.  en¬ 
vironmental  statutes  and  regulations  usually  have  been  specific  to  a 
single  medium  such  as  air  or  water.  Costs  to  control  pollution  for  the 
megor  mediums  are  presented  in  Figure  2-3.  The  largest  share  of  con¬ 
trol  costs  have  consistently  been  associated  with  water  pollution.  How¬ 
ever,  in  the  next  ten  years  a  shift  is  expected  toward  an  increasing 
relative  share  for  control  of  land  pollution.  The  share  of  costs  associated 
with  multimedia  pollution  control  is  currently  projected  to  remain 
small  at  the  turn  of  the  century,  roughly  1.5  percent  of  the  total. 
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Figure  2-3.— Total  annualized  media  costs  of  U.S.  pollution  control 
assuming  full  implementation,  1972-2000. 


1972  1976  1980  1984  1988  1992  1996  2000 

Note:  Multi-media  and  chemicals  near  horizontal  axis. 

Source:  EPA,  Environmental  Investments,  page  3-1 . 


The  trend  of  rising  total  pollution  control  costs  represents  both  an 
increase  in  economic  activity  and  in  the  unit  costs  of  pollution  control 
and  disposal.  That  is,  as  economic  activity  increases,  total  operating 
costs  for  existing  pollution  control  equipment  are  likely  to  increase,  and 
new  equipment  may  be  necessary  to  meet  expanded  production.  At  the 
same  time,  new  regulations  are  likely  to  increase  the  cost  of  producing 
each  item.  For  example,  implementation  of  regulations  for  solid  and 
hazardous  waste  disposal  is  an  element  in  the  rapid  increase  of  those 
costs.  Figure  2-4  presents  the  increase  in  average  costs  of  landfilling  a 
ton  of  solid  waste — the  “tipping  fee” — from  1987  to  1988.  Average  costs 
in  the  Northeast  were  three  times  the  average  cost  in  the  West.  Dis¬ 
posal  of  special  categories  of  wastes,  such  as  hazardous  waste,  were 
many  times  higher.  Such  increases  in  costs  are  an  example  of  regula¬ 
tions  that  create  incentives  for  firms  that  landfill  waste  to  reduce  the 
quantity  of  waste  generated. 

Government  policies  that  raise  the  indirect  costs  of  waste  also  cre¬ 
ate  incentives  for  more  careful  accounting  of  industrial  pollution  out¬ 
puts.  A  leading  example  is  the  public  reporting  requirement  of  the  1986 
Superfund  Amendments  and  Reauthorization  Act.^  Public  disclosure  of 
the  amount  of  toxic  materials  released  by  some  firms  has  created  pres¬ 
sure  on  companies  to  reduce  toxic  releases.  In  accounting  terms,  the 


53 


ENVIRONMENTAL  QUALITY 


Figure  2-4.— Regional  tipping  fee*  averages  for  U.S.  landfills,  1987-1988. 

Midwest 

1987  1988  Northeast 


$12.27  $15.87 

^Tipping  fee  =  average  cost  of  landfilling  a  ton  of  solid  waste. 

Source:  National  Solid  Waste  Association,  Tip  fees  up  more  than  30%,'  Waste  Age 
20(3):105,  (March  1989). 


firm  loses  goodwill  by  adverse  publicity  and  may  be  subject  to  increased 
liability  claims  stemming  from  public  knowledge  of  the  release  of  toxic 
substances. 

The  concept  of  pollution  prevention  has  become  more  prominent  in 
industrial  and  governmental  programs  to  improve  environmental  qual¬ 
ity.®  Techniques  to  prevent  pollution  include  changing  production  pro¬ 
cesses  to  reduce  the  source  of  pollution,  recycling  components  of  the 
waste  stream,  or  creating  new  products  from  a  waste  stream  (see  Chap¬ 
ter  3).  Such  activities  can  lead  to  the  recovery  of  some  or  all  of  the  costs 
invested  in  specific  pollution  abatement  and  control  projects. 

Most  data  on  annual  pollution  control  operating  costs  only  report 
the  gross  cost  of  control  before  the  recovery  of  some  costs.  However,  a 
significant  fraction  of  gross  costs — 15  percent  in  the  chemical  indus¬ 
try — is  already  self-reported  by  industry  as  being  recovered  through  re¬ 
duced  costs  or  increased  revenues.  Figure  2-5  presents  data  for  1988  on 
the  gross  pollution  abatement  and  control  costs  for  selected  industries 
and  the  share  of  those  costs  reported  as  recovered.  Figure  2-6  presents 
data  for  the  chemical  industry  for  both  gross  and  net  pollution  control 
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28  29  33  26  20  37  34  36  32  35  30  24  27  38  22  25  39  21  31 
Standard  Industrial  Classification  (SIC)* 


*  SIC=Standard  Industrial  Classification,  a  system  that  provides  structure  for  the 
national  economy  by  classifying  industries  by  their  principal  product  or  activity 
determined  by  annual  sales  volume.  See  Executive  Office  of  the  President,  Office  of 
Management  and  Budget,  Standard  Industrial  Classificatton  (SIC)  Manual,  (Washington, 
DC:  U.S.  Government  Printing  Office,  1988). 

For  other  SIC  industry  groups,  see  Chapter  3,  Table  3-8. 

Source:  Data  adapted  from  U.S.  Department  of  Commerce,  Manufacturers' Pollution 
Abatement.  Capital  Expenditures  and  Operating  Costs,  Current  Industrial  Report 
MA200(88)*1,  (Washington,  DC:  DOC,  September  1990). 


costs  from  1973  to  1988.  The  rapid  increase  in  pollution  control  costs 
has  slowed  from  the  period  of  the  1970s  while  the  costs  recovered  have 
increased. 

In  summary,  the  United  States  is  investing  heavily  in  pollution 
control  in  an  effort  to  improve  environmental  quality.  Pollution  control 
costs  are  approximately  one-half  of  national  expenditures  on  clothing 
and  shoes  and  one-third  of  expenditures  on  national  defense.  The  sec¬ 
tions  that  follow  illustrate  how  industry,  regulated  utilities,  and  the 
government  are  assessing  these  expenditures  in  new  ways.  Market- 
driven  entrepreneurial  efforts  to  reduce  the  costs  of  pollution  control 
while  improving  environmental  quality  are  leading  to  new  ways  of  in¬ 
corporating  the  environment  into  economic  decisions. 
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Figure  2-6. — Real  pollution  abatement  and  control  coats  of  the  U.S. 
chemical  Industry  In  1982  dollars,  1973-1988. 


Source:  Data  adapted  from  DOC,  Manufacturers' Pollution  Abatement. 


Industry 

Environmental  costs  are  an  emerging  issue  in  accounting  stan¬ 
dards  throughout  industiy.  The  independent  Financial  Accounting 
Standards  Board  determines  Generally  Accepted  Accounting  Principles 
(GAAP)  that  guide  accounting  practices  nationwide.  For  example,  a  key 
guideline  is  that  reasonably  certain  and  reasonably  quantifiable  liabili¬ 
ties  should  be  reported  in  financial  statements.  In  the  past,  the  vague¬ 
ness  of  this  requirement  left  substantial  discretion  to  individual 
companies.  However,  to  comply  with  these  standards  and  to  assist  busi¬ 
nesses  in  making  cost-effective,  environmentally  conscious  decisions, 
accountants  are  devoting  increasing  attention  to  existing  and  potential 
environmental  liabilities. 

The  trend  has  been  reinforced  by  government  oversight.  In  1990 
EPA  began  to  report  routinely  on  industrial  environmental  liabilities  to 
the  U.S.  Securities  and  Exchange  Commission  (SEC),  which  protects 
the  interests  of  the  public  and  investors  through  disclosure  of  corporate 
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financial  information  and  enforcement  of  securities  laws.  The  informa¬ 
tion  reported  by  EPA  includes: 

*  Information  on  pending  liability  cases  under  the 
Resovuxe  Conservation  and  Recovery  Act  (RCRA)  and 
the  Comprehensive  Environmental  Response, 

Compensation,  and  Liability  Act  (CERCLA); 

*  Information  on  all  recently  concluded  civil  and  criminal 
cases  under  federal  environmental  laws; 

*  A  list  of  facilities  subject  to  cleanup  under  RCRA;  and 

*  A  list  of  facilities  barred  from  government  work  under 
the  Clean  Water  Act  and  the  Clean  Air  Act.^ 

This  shared  information  provides  a  valuable  source  of  “reasonably  cer¬ 
tain”  environmental  liabilities. 

While  government  policies  to  disclose  liability  information  can  di¬ 
rectly  influence  the  reporting  of  costs ,  many  businesses  are  paying 
increased  attention  to  potential  liability  exposure  in  their  own  self- 
interest.  The  practice  of  environmental  auditing — systematically  ana¬ 
lyzing  compliance  with  environmental  regulations — ^has  grown  more 
commonplace  since  its  development  in  the  late  1970s.  Environmental 
auditing  provides  information  that  helps  integrate  regulatory  costs  and 
liabilities  into  an  accounting  framework. 

Accountants  themselves  are  also  questioning  which  environmental 
liabilities  should  be  accounted  for  in  their  analyses.  For  example,  own¬ 
ers  of  hazardous  waste  injection  wells  and  wells  that  reinject  wastes 
from  oil  and  natural  gas  production  must  demonstrate  a  financial  capa¬ 
bility  to  plug  the  wells  with  cement  when  they  are  abandoned.  Some  ac¬ 
countants  are  going  further,  asking  to  what  extent  an  accountant 
should  consider  costs  other  than  simply  plugging  and  abandoning 
waste  injection  wells  and  whether  new  methods  exist  to  predict  the  fi¬ 
nancial  capability  of  a  firm  to  meet  its  environmental  responsibilities.^^ 

Currently,  when  environmental  liabilities  enter  the  accounting 
statements  of  firms,  their  net  worth  falls.  This  recognition  of  environ¬ 
mental  liabilities  is  a  relatively  new  development,  one  reason  why 
many  companies  unwittingly  contributed  to  environmental  pollution  in 
the  past.  Today,  a  lower  net  worth  undercuts  a  firm’s  ability  to  attract 
investors — providing  a  strong  incentive  to  avoid  such  liabilities.  Bank¬ 
ruptcy  filings  have  been  based  on  environmental  liabilities,  such  as  as¬ 
bestos  claims,  and  economists  are  studying  environmental  accidents 
and  landfill  closures  related  to  environmental  issues  for  their  effects  on 
stock  market  prices.^* 

Although  most  firms  do  not  account  fully  for  all  the  quantities  and 
costs  of  wastes,  the  evolution  of  good  business  practice  is  leading  to  bet¬ 
ter  accounting  for  the  environmental  impacts  of  business  decisions.  For 
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example,  a  new  effort  called  the  Global  Environmental  Management 
Initiative,  launched  in  1990  by  a  coalition  of  msyor  U.S  corporations, 
aims  to  achieve  international  environmental  goals  by  continuously  im> 
proving  and  disseminating  advanced  environmental  management 
practices.  The  federal  government’s  contribution  is  to  provide  informa¬ 
tion  and  leadership  on  the  best  environmental  management  practices 
in  private  industry.  For  example.  President  Bush  established  the  Presi¬ 
dential  Commission  on  Environmental  Quality,  to  be  composed  of  lead¬ 
ers  from  the  private  sector,  nonprofit  environmental  and  conservation 
groups,  and  academia.  Commission  members  will  be  selected  for  their 
capacity  to  lead  society  by  the  example  of  their  own  organizations  and 
also  for  their  ability  to  be  catalysts  toward  wider  private  initiative  on 
the  cutting  edge  of  environmental  practice. 

In  support  of  demands  for  more  and  better  data  on  the  environ¬ 
ment,  many  federal  programs  that  compile  environmental  and  eco¬ 
nomic  data  are  expanding  research,  collection,  and  publication  of  such 
data.  While  these  government  programs  stimulate  private  sector  re¬ 
porting  and  provide  aggregate  information,  the  frontier  of  accounting 
for  the  environment  is  being  explored  in  millions  of  companies  through¬ 
out  the  American  economy.  Case  studies  for  the  Polaroid  Corporation 
and  E.I.  duPont  de  Nemours  and  Company  (hereafter  referred  to  as 
DuPont)  demonstrate  two  ways  that  the  environment  can  be  incorpo¬ 
rated  into  corporate  accounting. 

A  crucial  number  to  any  corporate  executive  or  economic  analyst  is 
productivity — a  measurement  of  output  per  unit  of  input.  Just  as  man¬ 
agers  may  measure  the  efficiency  of  labor,  equipment,  and  materials  by' 
assessing  the  resulting  productivity,  similar  ratios  may  be  calculated 
for  the  relationship  between  output  and  wastes.  Incentives  for  product 
managers  to  reduce  pollution  become  more  direct  when  such  efficiency 
measures  or  their  costs  are  associated  with  processes  under  their  con¬ 
trol.  Improvements  in  information  management  clarify  the  existing  in¬ 
centives  to  reduce  pollution  when  all  technical  efficiencies  are 
monitored  and  the  costs  of  waste  are  perceived  as  avoidable. 

Some  firms  are  also  accounting  for  the  environment  by  allocating 
to  particular  products  the  dollars  spent  on  pollution  abatement  and 
control.  In  the  late  1970s  individual  plant  managers  in  chemical  and 
other  industries  began  to  build  tracking  and  accounting  systems  to  allo¬ 
cate  ofT-site  and  on-site  waste  disposal  costs  to  particular  products. 
These  accounting  efforts  helped  identify  actions  that  could  be  taken  to 
reduce  costs  or  increase  revenues,  such  as: 

•  Increased  recycling  of  catalysts, 

•  Development  of  new  products, 

•  Construction  of  EPA-approved  co-generating  plants,  and 

•  Increased  waste  and  water  separation. 
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As  the  cost  of  waste  disposal  rises,  financial  incentives  point  in  the  direction 
of  pollution  prevention. 


Studies  of  the  diffusion  of  process  and  management  changes  have 
found  that  many  technological  and  managerial  details  affect  the  suc¬ 
cessful  diffusion  of  technological  change.^^  The  expansion  of  accounting 
for  the  environment  and  the  changes  associated  with  pollution  preven¬ 
tion  are  also  examples  of  the  diffusion  of  new  technologies. 

The  case  studies  of  Polaroid  and  DuPont  indicate  that  careful,  in¬ 
tegrated  attention  to  environmental  and  economic  information  can  di¬ 
rectly  alter  business  decisions — to  the  benefit  of  stockholders, 
consumers,  and  the  environment. 


59 


ENVIRONMENTAL  QUALITY 


CASE  STUDY 

EARS:  The  Polaroid  Corporation 

Polaroid  has  developed  an  innovative  chemical  accounting  sys¬ 
tem,  the  Environmental  Accounting  and  Reporting  System  (EARS). 
It  tracks  quantities  of  chemicals  used  in  the  production  of  outputs 
such  as  cameras  and  Him.  Polaroid’s  accounting  system  distributes 
wastes  into  fovu*  categories  according  to  the  degree  of  risk  posed  to 
the  environment.  Category  I,  representing  the  greatest  risks,  in¬ 
cludes  CFC-113,  an  ozone-depleting  chemical  used  as  a  solvent  for 
cleaning  electronic  circuit  boards.  Nationwide  in  1988  industries  re¬ 
ported  the  increase  of  68.5  million  pounds  of  CFC-113 — ^primarily 
into  the  air;  Polaroid’s  releases  from  its  camera  division  were  almost 
60,000  pounds.^® 

In  1990  the  United  States  began  taxing  CFC-113  and  related 
chemicals  as  an  incentive  for  phasing  them  out  totally  by  the  late 
1990s,  consistent  with  the  1990  London  Amendments  to  the  Mon¬ 
treal  Protocol  on  Substances  that  Deplete  the  Ozone  Layer.  The  tax 
on  CFC-113  in  early  1991  was  over  25  percent  of  the  wholesale  price. 
By  accounting  carefully  for  the  costs  and  quemtities  of  CFC  emis¬ 
sions,  Polaroid  found  ways  to  cut  CFC  pollution,  avoid  taxes,  and  cut 
production  costs.  The  company  installed  a  closed-loop  recycling  sys¬ 
tem  that  reduced  air  releases  from  the  camera  division  to  2,000 
pounds  and  resulted  in  a  net  savings  of  $75,000  per  year  from  re¬ 
duced  disposal  costs  and  purchases  of  CFC-113.^^  'This  is  an  example 
of  how  a  market-based  incentive  approach  combined  with  economic 
accounting  can  be  successful.  In  short,  a  97-percent  reduction  in  this 
serious  form  of  air  pollution  represented  a  mqjor  gain  for  the  envi¬ 
ronment  and  made  economic  sense  as  well. 

Table  2-2  presents  EARS  data  for  Polaroid’s  Categoiy  I  chemi¬ 
cals.^®  'The  CFC-113  reduction  is  seen  in  Categoiy  I  releases  from 
the  camera  division.  In  the  base  year  of  1988,  26.94  units  of  waste 
were  reported  for  each  unit  of  camera  production.  In  1989  that  num¬ 
ber  fell  to  7.76  units. 


Table  2-2. — Units  of  pollution  per  unit  of  production  reported  in  the 
Polaroid  Corporation  Environmental  Accounting  and  Reporting  System 
(EARS),  1989. _ 


UNITS  OF 

UNITS  OF  POLLUTION'/UNIT  OF  PRODUCTION 

DIVISION 

PRODUCTION 

1988  TOTAL  (BASE  YEAR) 

1989  TOTAL 

Camera 

Reagent 

cameras 

26.94 

7.76 

Manufacturing 

Negative 

kg 

6.70 

3.90 

Manufacturing 

Integral 

sq.  ft. 

119.59 

129.20 

Coating 

Industrial 

sq.  ft. 

5.09 

3.29 

Coating 

sq.  ft. 

1.05 

1.23 

Battery 

batteries 

1.28 

.93 

'Units  of  measure  withheld  to  avoid  disclosure. 

Source:  Adapted  from  Polaroid  Corporation.  "A  Report  on  the  Environment."  (Cambridge.  MA:  Polaroid 
Corporation.  1989)  and  supplemental  data. 
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CASE  STUDY 

Waste  Trashing  and  Accounting:  DuPont 

An  example  of  the  diffusion  of  financial  accounting  for  the 
environment  is  DuPont,  which  has  supplemented  its  waste  re¬ 
duction  and  training  efforts  with  a  new  manual  designed  to  stan¬ 
dardize  waste  tracking  and  accounting  at  the  plant  level.  As  the 
firm  with  the  largest  number  of  facilities  (74)  reporting  toxic  re¬ 
leases  under  the  national  Toxics  Release  Inventory  (TRI,  see 
Chapter  3),  DuPont’s  accounting  ^sterns  are  of  special  interest. 

Figure  2-7  presents  an  example  of  DuPont’s  cost  and  waste 
management  information  for  contract  costs  of  waste  manage¬ 
ment.  The  firm  identified  several  opportunities  for  waste  and 
cost  reduction  in  this  case,  but  the  brackets  in  the  figure  illus¬ 
trate  one  of  the  most  dramatic;  a  process  change  within  the 
chemical  plant  that  reduced  the  quantity  of  waste  generated  by 
84  percent.  This  in  turn  reduced  the  number  of  loads  removed 
from  the  site  from  seven  in  the  first  five  months  of  1984  to  only 
one  load  in  the  second  half  of  that  year.  Considering  the  aggre¬ 
gate  result  of  many  projects  of  this  kind,  DuPont  estimated  that 
its  waste  reduction  program  achieved  savings  of  approximately 
$50  million  in  management  and  disposal  costs  in  1990. 


Figure  2-7. — cost-tracking  chart  from  the  DuPont  Company’s  Cost 
Accounting  System  for  Waste  Reduction,  1990. 


D«>criptlon 

Ticket 

Number 

Quantity* 

Ship 

Pete 

Carrier 

Ttana. 

Cherge 

Disposal 

Charge 

Service 

Charge 

Bldg.  534  waste  water 

1756 

38,000 

01/10/84 

bonded 

372.00 

1,588.00 

150.00 

Bldg.  534  waste  water 

2105 

39,900 

02/05/84 

bonded 

372.00 

1,490.00 

175.00 

Bldg.  534  waste  water 

2450 

38,500 

02/28/84 

bonded 

372.00 

1,710.00 

150.00 

Bldg.  534  waste  water 

2920 

40,000 

03/15/84 

bonded 

372.00 

3,200.00 

150.00 

Bldg.  534  waste  water 

3208 

39,500 

03/29/84 

bonded 

372.00 

1,480.00 

600.00 

Bldg.  534  waste  water 

3410 

20,000 

04/18/84 

bonded 

372.00 

810.00 

150.00 

Bldg.  534  waste  water 

3540 

36,000 

05/30/84 

bonded 

372.00 

1,350.00 

150.00 

Bldg.  534  waste  water 

7518 

39,500 

11/15/84 

bonded 

372.00 

1,650.00 

150.00 

*Units  of  measure  withheld  to  avoid  disclosure. 

Note:  A  new  pollution  prevention  process  accounted  for  the  gap  in  waste  water 
shipments  between  5/30/84  and  11/15/84. 

Source:  E.l.  du  Pont  de  Nemours  and  Company,  personal  communication,  1990. 
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Electric  Utilities 

Changes  in  regulatory  and  company  practices  are  also  making  the 
environment  felt  on  the  bottom  line  of  the  electric  utility  industry.  Elec¬ 
tric  utilities,  which  provide  approximately  one-third  of  the  total  energy 
used  in  the  United  States,  are  highly  regulated.  Most  direct  regulation 
occurs  at  the  state  level. 

Along  with  less-regulated  companies,  electric  utilities  are  begin¬ 
ning  to  expand  their  financial  accounting  to  reflect  the  costs  of  environ¬ 
mental  regulations  and  investments  in  end-use  energy  efflcienQr. 
Innovative  programs  in  several  states,  including  New  York  and  New 
Hampshire,  have  led  to  environmental  cost  add-ons  for  technologies 
with  different  environmental  effects.  The  electricity  supply  decision 
then  is  based  on  both  the  usual  costs  incurred  by  utilities  and  the  esti¬ 
mated  additional  environmental  costs. 

Changes  in  regulations  are  also  emerging  that  affect  the  way  that 
utilities  can  earn  income.  Traditionally,  utilities  have  earned  income 
only  by  selling  power  at  regulated  prices  to  anyone  connected  to  the 
utility  grid.  Increased  demand  was  met  by  building  new  generating  ca¬ 
pacity.  But  today,  as  electrical  generating  capacity  becomes  more  ex¬ 
pensive  to  construct,  utilities  are  supplementing  new  capacity  decisions 
with  efforts  to  make  electric  consumers  more  energy  efHcient.  Regula¬ 
tory  and  accounting  methods  are  evolving  to  enable  utilities  to  earn  a 
return  on  efficiency  investments  commensurate  with  that  earned  on 
supply-side  investments.  Fuel  use  and  pollutant  emissions  are  lowered 
with  no  reduction  in  the  quantity  of  energy  services  supplied. 

While  many  investments  in  energy-efficient  technologies — such  as 
variable  speed  motors  and  high  efficiency  lighting  and  cooling  sys¬ 
tems — will  be  undertaken  by  consumers  and  industry,  electric  utilities 
are  well  placed  to  speed  the  diffusion  of  energy  efficiency  improvements 
in  the  economy.  Some  estimated  rates  of  return  on  these  type  of  im¬ 
provements  exceed  20  percent,^^  and  preliminary  estimates  of  net  sav¬ 
ings  to  consumers  from  removing  regulatory  disincentives  to  such 
investments  approach  $1  billion  per  year.^®  A  more  extensive  discussion 
of  these  programs  appears  in  Chapter  3. 

Further  innovations  in  accounting  for  the  costs  and  revenues  of 
the  utility  industry  are  being  prompted  by  the  implementation  of  the 
Clean  Air  Act  Amendments  of  1990.  The  amendments  employ  market¬ 
able  emission  allowances  as  part  of  a  program  to  cap  sulfur  dioxide 
emissions  from  electric  utilities  at  8.9  million  tons  per  year,  roughly  50 
percent  below  the  1980  level.  In  simplified  terms,  the  federal  govern¬ 
ment  will  issue  emission  allowances  to  utilities  whose  powerplants  emit 
sulfur  dioxide,  and  emissions  in  excess  of  allowances  will  be  prohibited. 
Utilities  may  buy  and  sell  these  allowances,  which  are  likely  to  be 
worth  several  hundred  dollars  each,  though  the  actual  price  will  be  de¬ 
termined  by  supply  and  demand. 
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Emission  allowances  will  represent  an  added  cost  as  well  as  a  po¬ 
tential  source  of  revenue.  Those  utilities  that  can  reduce  emissions  for 
an  added  cost  that  is  less  than  the  market  price  of  the  allowance  will 
have  a  direct  financial  incentive  to  reduce  emissions  and  sell  the  un¬ 
used  allowances  for  a  profit.  Some  utilities  are  reportedly  considering 
this  strategy  of  over-compliance  to  improve  their  financial  position.  In 
accounting  terms,  allowances  have  the  potential  to  become  marketable 
assets  of  the  utility  where  each  allowance  will  be  either  used  as  a  neces- 
saiy  resource  for  producing  electricity  or  sold  to  generate  additional 
revenue. 

In  aggregate,  the  use  of  these  marketable  allowances  is  estimated 
to  save  20  percent  annually  or  roughly  $1  billion  per  year  compared 
with  the  cost  of  achieving  the  same  level  of  pollution  control  through 
government-mandated  technologies.^®  The  market-based  approach  pro¬ 
vides  both  market  prices  for  valuing  emission  reductions  by  companies 
and  the  flexibility  to  achieve  environmental  goals  at  the  least  cost.  The 
Clean  Air  Act  Amendments  also  require  EPA  and  the  National  Acid  Pre¬ 
cipitation  Assessment  Program  (NAPAP)  to  commence  economic  analy¬ 
ses  of  the  costs  and  benefits  of  the  statute.  Such  analyses  are  necessary 
to  weigh  the  relative  merits  of  environmental  policies  based  on  technol¬ 
ogy  mandates  versus  market-based  approaches.^^ 

As  in  the  case  of  less-regulated  industries,  productivity  for  electric 
utilities  can  be  measured  in  various  ways.  A  policy  concern  since  the 
1970s  has  been  the  falling  productivity  of  electric  utilities,  commonly 
measured  by  ratios  of  output  to  inputs,  for  example,  kilowatt-hours- 
per-person-hour  or  by  more  complex  measures  called  multifactor  pro¬ 
ductivity  indices  (MFP).  MFP  indices  are  the  economically  preferred 
measure  when  there  are  multiple  outputs  and  inputs.  Environmental 
regulation  is  a  commonly  cited  cause  of  the  decline  in  electrical  produc¬ 
tivity.^^  Pollution  control  technologies  required  by  environmental  regu¬ 
lations  cause  electric  utilities  to  produce  significantly  less  pollution  but 
also  less  electrical  output  for  each  unit  of  input.  However,  accounting 
comprehensively  for  the  multiple  outputs  of  electricity  production — 
emissions  as  well  as  electricity  itself— suggests  that  productivity  has 
actually  increased  since  the  1970s.^ 

When  emissions  are  considered  as  an  output  along  with  electricity 
in  the  measurement  of  utility  productivity,  the  emissions  are  assigned  a 
negative  price  equivalent  to  the  damages  associated  with  their  release. 
In  economic  terms,  this  is  equivalent  to  assigning  a  cost  to  emissions  in 
the  construction  of  a  multifactor  productivity  index.^*  The  lowest  line  of 
Figure  2-8  indicates  that  the  productivity  of  electricity  output,  with 
electricity  as  the  only  output,  has  declined  relative  to  the  1970  level. 
However,  with  emissions  included  as  another  output,  estimates  of  total 
productivity  increase  over  the  same  time  period,  as  shown  by  the  top 
two  lines.  The  top  lines  each  represent  different  ways  of  adjusting  the 
costs  of  emissions  over  time. 
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Figure  2-8. — Multifactor  productivity  (MFP)  of  electric  utilities  in  the 
United  States,  1970-1985. 
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Source:  Repetto,  R.,  The  Concept  and  Measurement  of  Environmental  Productivity,'' 
Background  paper  for  the  Toward  2000  Conference,  (Washington,  DC:  World 
Resources  Institute,  1990). 

These  particular  results  are  driven  by  the  costs  associated  with 
emissions.  Different  estimates  of  these  costs  change  the  specific  results 
but  not  the  general  conclusion:  various  ways  of  measuring  productivity 
can  lead  to  different  perceptions  of  progress  and  different  decisions  in 
industry  and  in  government. 

Public-Private  Partnerships 

Government  accounting  is  fundamentally  different  from  that  of 
the  private  sector  because  government  agencies  focus  on  annual  appro¬ 
priation  cycles  and  often  do  not  integrate  the  accounting  of  assets  and 
liabilities.  Nonetheless,  as  in  the  private  sector,  cost  accounting  is  es¬ 
sential  in  all  sectors  of  government — federal,  state,  and  local.  In  some 
agencies,  accounting  for  natural  resource  assets  is  receiving  new  atten¬ 
tion. 

Many  of  the  same  environmental  regulations  that  affect  industry 
also  affect  government  services.  In  1990  all  levels  of  government  spent 
$37  billion  (in  1986  dollars)  on  pollution  control  costs.^®  Government 
costs  are  expected  to  grow  to  $59  billion  (in  1986  dollars)  by  the  year 
2000.  Environmental  regulations  affect  hazardous  and  nonhazardous 
waste  disposal,  the  cleanup  of  wastewater,  the  supply  of  clean  water, 
and  other  public-sector  tasks.  A  growing  literature  comparing  govern- 
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ment  and  private-sector  efficiency  suggests  that  private-sector  prac¬ 
tices  can  improve  the  efficiency  and  lower  the  cost  of  government  opera¬ 
tions.^^  Like  industry,  the  public  sector  is  pursuing  innovative 
strategies  to  reduce  costs  of  regulation  or  increase  revenues  associated 
with  environmental  effects. 

One  way  that  government  agencies  tap  the  technical  expertise  and 
financial  power  of  the  private  sector  is  through  public-private  partner¬ 
ships.  Public-private  partnerships  may  fall  under  the  rubric  of 
privatization,  in  which  government  agencies  exploit  the  cost-conscious¬ 
ness  of  private-sector  managers.  Through  the  Public-Private  Partner¬ 
ship  (P3)  initiative,  for  example,  EPA  encourages  private-sector 
involvement  in  local  efforts  such  as  the  treatment  and  disposal  of  solid 
waste,  wastewater,  or  the  management  of  drinking  water.^^  Acting  as  a 
liaison  among  government,  industry,  and  academia,  EPA  coordinates 
partnerships  by  providing  how-to  guidelines  for  state  and  local  govern¬ 
ments. 

Another  EPA  partnership  program  is  called  “Green  Lights.”  This 
new  program  encourages  ms^or  U.S.  corporations  to  install  energy-effi¬ 
cient  lighting  technologies.  Under  this  voluntary,  nonregulatory  pro¬ 
gram,  corporate  facilities  will  be  upgraded  with  these  technologies 
wherever  they  are  profitable  and  maintain  or  improve  lighting  quality. 

When  the  county  of  Charles  City,  Virginia,  faced  a  landfill  closing, 
privatization  offered  a  solution  to  escalating  environmental  costs  and 
budgetary  constraints.  In  a  public  auction  bid,  the  county  hired  Cham¬ 
bers  Development  Company  to  replace  the  public  landfill  with  a  state- 
of-the-art  landfill  operation.  In  the  agreement,  Chambers  guaranteed 
the  county  of  Charles  City  free  refuse  collection  and  disposal  and  also 
agreed  to  pay  host  fees  that  will  yield  approximately  $1  million  annu¬ 
ally  to  finance  a  new  school  system. 

Water  treatment  facilities  present  another  area  for  changes  in  the 
practice  of  accounting,  funding,  and  decisionmaking.  For  example,  in 
Auburn,  Alabama,  city  officials  entered  into  a  privatization  partnership 
with  Metcalf  &  Eddy,  Inc.,  to  design,  build,  operate,  and  own  two 
wastewater  treatment  facilities.  To  finance  the  project,  the  city  created 
an  independent  authority,  the  Government  Utility  Services  Corpora¬ 
tion,  that  issued  tax-exempt  bonds. 

Some  partnerships  combine  varying  degrees  of  privatization  with 
direct  voluntary  action.  For  example,  local  residents  are  among  the 
most  knowledgeable  and  committed  advocates  of  protecting  local  natu¬ 
ral  resources  such  as  wildlife  habitats.  In  response  to  the  initiative  of 
private  groups  such  as  Trout  Unlimited,  B.A.S.S.,  Defenders  of  Wildlife, 
and  The  Nature  Conservancy,  the  federal  government  is  increasing  the 
number  of  cooperative  management  and  research  projects  carried  out 
with  citizen  volunteers  and  personnel  from  the  Department  of  Defense, 
the  Forest  Service  in  the  Department  of  Agriculture,  and  the  Bureau  of 
Land  Management  and  the  Bureau  of  Reclamation  in  the  Department 
of  the  Interior. 
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While  the  msgority  of  programs  to  preserve  and  protect  wildlands 
are  operated  by  government  agencies  either  alone  or  through  partner¬ 
ships,  a  growing  number  of  such  efforts  are  the  result  of  independent 
private  action.  Private,  nonprofit  conservation  groups  such  as  The  Na¬ 
ture  Conservancy,  the  World  lA^ldlife  Fund,  and  the  National  Audubon 
Society  have  purchased  millions  of  acres  of  endangered  habitats  in  sep¬ 
arate  reserves  or  as  adjunct  parcels  to  protected  federal  lands.  Non¬ 
profit  organizations  also  preserve  sensitive  lands  as  custodial  trusts,  in 
which  grassroots  groups  or  local  governments  band  together  to  provide 
financing  for  the  preservation  of  relatively  small  tracts  of  lands  such  as 
a  park,  wildlife  refuge,  or  natural  area.  Today,  over  750  pub  lie- private 
land  trusts  protect  over  2  million  acres.^ 

Private  land  management  can  also  include  multiple-use  practices 
designed  to  generate  income  without  damaging  the  environment.  For 
example,  on  its  13,000-acre  Pine  Butte  Reserve  in  northwestern  Mon¬ 
tana,  The  Nature  Conservancy  offers  tours  to  view  grizzly  bears  to  sup¬ 
port  operating  costs.  Grazing  allowances  on  select  areas  within  the 
preserve  net  $10,000  annually.^  On  a  5,000-acre  site  of  pasturelands 
and  freshwater  marsh  near  Port  Arthur,  Texas,  Waste  Management, 
Inc.,  has  developed  plans  to  protect  and  enhance  these  natural  re¬ 
sources  while  also  operating  a  hazardous  waste  disposal  facility  and 
one  of  the  world’s  largest  operating  hazardous  waste  incinerators  (see 
case  study  in  Chapter  4.)  In  1990  a  group  of  private  companies  created 
the  Corporate  Habitat  (Certification  Program,  employing  a  noted 
wildlife  biologist  to  inspect  conservation  projects  on  corporate  property 
and  certify  whether  they  meet  environmental  criteria. 

A  middle  ground  exists  between  public  and  private  ownership 
through  the  leasing  of  public  land  to  the  private  sector.^®  Leasing  is 
used  for  the  development  of  a  variety  of  natural  resources  ranging  from 
grazing,  to  harvesting  timber,  to  extracting  coal,  oil,  or  natural  gas.  In 
most  instances,  these  leases  are  the  result  of  an  auction  that  grants  ex¬ 
traction  rights  to  the  highest  bidder.  This  process  generates  substantial 
benefits  to  U.S.  citizens.  Offshore  oil  and  gas  leases  have  generated 
nearly  $100  billion  in  revenue  to  the  federal  government  in  the  40  years 
since  they  began,  while  timber,  grazing,  and  coal  leases  have  generated 
tens  of  billions  of  dollars  in  revenues. 

However,  controversy  surrounds  the  leasing  of  natural  resources 
because  of  concerns  about  environmental  damage  or  the  displacement 
of  alternative  uses  of  these  areas.  One  perception  is  that  the  govern¬ 
ment  does  not  properly  account  for  the  value  of  the  environment  in  its 
leasing  decision.  The  federal  government  does  analyze  potential  envi¬ 
ronmental  impacts  in  these  leasing  programs  through  the  environmen¬ 
tal  impact  statement  process  reejuired  by  the  National  Environmental 
Policy  Act  and  other  procedures.^^  In  its  own  self-interest,  the  private 
sector  may  also  consider  the  potential  liability  for  environmental  dam¬ 
ages  in  their  bidding  decisions.^^ 
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No  auction  has  yet  offered  bidding  rights  for  nondevelopment  of 
resources.  The  auctions  for  resource  leases  allow  bidding  for  only  one 
outcome— exploration  and  possible  development.  A  method  for  making 
the  environment  count  in  resource  auctions  might  allow  bidding  for 
nondevelopment  of  the  resources.  By  such  a  process,  the  value  that  peo¬ 
ple  place  on  the  environment  might  be  revealed  and  accounted  for  in  a 
way  parallel  to  the  value  that  i>eople  place  on  development.^  While 
auctions  would  have  to  be  crafted  to  account  for  the  free-rider  prob¬ 
lem — people  willing  to  pay  but  hoping  that  someone  else  will — and  for 
differences  in  time  periods  for  benefits  from  development  compared 
with  nondevelopment,  the  nation  could  harness  the  strengths  of  the 
marketplace  to  resolve  some  of  the  controversial  stalemates  in  natural 
resource  allocation. 

The  diversity  of  environmental  and  economic  conditions  across  the 
country  indicates  the  wisdom  of  increasing  local  accountability  and 
management  for  many  environmental  quality  programs.  Nonprofit  or¬ 
ganizations  and  trusts  that  derive  their  strength  primarily  from  their 
ability  to  attract  and  maintain  donor-members  are  not  immune  from 
accounting  issues.  Profit-seeking  firms  often  find  that  voluntary  conser¬ 
vation  projects  improve  employee  morale  and  earn  the  firm  valuable 
goodwill  in  the  community.  Partnership  initiatives  by  both  profit-seek¬ 
ing  and  nonprofit  concerns  offer  a  cost-reducing  complement  to  public 
ownership  in  the  national  effort  to  enhance  environmental  quality  (see 
also  Chapter  4,  “Linking  Ecosystems  and  Biodiversity”). 


Macroeconomic  Costs 

Individual  companies,  governments,  and  institutions  are  taking 
creative  steps  to  reduce  their  costs  while  providing  the  goods  and  ser¬ 
vices  that  represent  the  strength  of  the  U.S.  economy.  As  economic  ac¬ 
tors  assess  the  details  of  their  particular  problems  and  opportunities, 
their  individual  actions  aggregate  to  affect  the  larger  economy. 

Existing  data  on  pollution  abatement  and  control  costs  primarily 
illustrate  the  activities  of  individual  firms  and  industries.  Macro- 
economic  costs  of  environmental  regulations  may  be  substantially  dif¬ 
ferent  when  interactions  of  many  markets  are  considered  simulta¬ 
neously.  Macroeconomic  costs  may  be  smaller  than  the  estimated  costs 
to  specific  industries  because  of  improved  technology  and  the  possibili¬ 
ties  for  substituting  alternative  products  for  those  that  become  more 
expensive.  Conversely,  macroeconomic  costs  may  be  larger  because  of  a 
ripple  effect  in  corporate  costs,  the  supply  of  labor,  and  the  allocation  of 
investment  among  projects.  Macroeconomic  models  of  the  costs  of 
environmental  regulations,  although  still  in  the  early  stages  of  develop¬ 
ment,  are  relevant  to  both  domestic  environmental  policy  and  to  inter¬ 
national  environmental  policy. 
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In  general,  macroeconomic  effects — both  costs  and  benefits — are 
less  well  understood  than  microeconomic  costs  and  benefits.  On  the  cost 
side,  one  key  study  published  in  1990  indicated  that  gross  macroeco¬ 
nomic  costs  (not  including  benefits)  may  exceed  the  microeconomic 
costs  reported  throughout  this  chapter.^  Using  35  industry  groups  and 
estimates  of  substitution  possibilities  based  on  historical  data,  the 
study  found  that  the  effect  of  environmental  regulations  is  to  reduce 
the  long-term  real  level  of  GNP  by  2.5  percent.  Estimates  of  the  effect  of 
regulations  varied  significantly  by  industry,  depending  on  shifts  of  in¬ 
vestment  into  pollution  control.  The  study  reported  a  positive  effect  of 
environmental  regulations  on  international  competitiveness.  Another 
recent  work  concluded  that  macroeconomic  costs  may  exceed  microeco¬ 
nomic  costs  because  workers  decide  to  supply  less  labor  in  future  years 
as  environmental  regulations  reduce  the  relative  productivity  of 
labor.^  In  the  second  study,  the  higher  macroeconomic  costs  also  re¬ 
flected  measures  of  social  wellbeing  that  included  changes  in  what 
economists  call  total  surplus — ^the  difference  between  what  consumers 
are  willing  to  pay  for  goods  and  services  and  the  price  at  which  suppli¬ 
ers  are  willing  to  provide  them. 

Making  the  Environment  Count: 
Benefits 

The  typical  accounting  statement  provides  the  year’s  revenues, 
costs,  and  net  income — the  bottom  line — in  one  package.  A  supporting 
statement  provides  the  stock  of  assets  and  the  liabilities.  Having  dis¬ 
cussed  the  costs  side  of  the  ledger,  this  chapter  now  proceeds  to  the  ben¬ 
efits  side,  which  affects  both  the  net  income  of  companies  and  the 
measurement  of  assets. 

Like  the  costs  of  environmental  improvement,  the  benefits  of  such 
improvement  vary  widely  according  to  specific  circumstances.  Benefits 
may  also  change  along  with  consumer  preferences.  Among  the  benefits 
of  environmental  protection  are  the  following: 

•  Reductions  in  human  illness  and  premature  death; 

•  Reductions  in  damage  to  living  natural  resources, 
materials,  and  other  economic  assets; 

•  Increases  in  outdoor  recreational  opportunities; 

•  Preservation  of  various  aesthetic  and  spiritual  benefits; 
and 

•  Continued  opportunities  to  use  the  environment  in  the 
future. 
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The  distinction  between  costs  and  benefits  is  specific  to  the  way  an 
issue  is  considered:  if  emissions  rise,  then  additional  damages  may  re¬ 
sult  that  represent  costs  to  society;  but  if  emissions  drop,  then  damages 
are  avoided  and  represent  benefits  to  society.  In  this  case,  the  same 
monetary  measurement  can  represent  either  costs  or  benefits.  While 
this  measurement  issue  is  treated  in  context  throughout  this  chapter, 
substantially  less  information  is  available  on  the  benefits  of  environ¬ 
mental  quality  as  opposed  to  the  costs  of  implementing  regulations.  The 
evolution  of  making  the  environment  count  in  social  decisionmaking  de¬ 
pends  on  expanding  our  knowledge  of  the  benefits  of  environmental  im¬ 
provement,  as  well  as  costs. 


Consumer  Preferences 

The  strength  of  a  market  economy  is  its  ability  to  respond  to  new 
incentives,  especially  the  demands  of  consumers.  This  responsiveness  is 
evident  in  the  upsurge  of  products  marketed  as  friendly  to  the  environ¬ 
ment — so-called  “green”  products.  Competition  and  profit-seeking  mo¬ 
tives  have  led  many  firms  to  respond  to  changing  consumer  preferences 
by  creating  green  products  or  marketing  approaches. 

A  comprehensive  study  of  consumer  support  for  environmental 
products  was  made  by  the  Roper  Organization  in  July  1990.®®  The 
study  found  that  about  a  quarter  of  all  consumers  considered  environ¬ 
mental  impacts  at  the  point  of  purchase  by  taking  such  actions  as  read¬ 
ing  labels,  purchasing  biodegradable  garbage  bags,  buying  low- 
phosphate  soaps  and  detergents,  and  avoiding  products  in  aerosol  con¬ 
tainers.  About  one  in  seven  of  those  surveyed  said  they  regularly  buy 
products  made  from  or  packaged  in  recycled  materials.  Other  studies 
confirm  that  consumer  interest  in  green  products  has  increased  sub¬ 
stantially. 

Such  consumer  interest  translates  into  increases  in  demand  for 
green  products.  Business  responds  by  altering  its  production,  advertis¬ 
ing,  and  labeling  efforts  to  meet  this  demand.  Indeed,  a  growing  per¬ 
centage  of  new  products  are  touting  some  environmental  benefit  such 
as  “ozone  friendly,”  “recycled,”  or  other  claims.®^  Several  events  in  1990 
reflected  this  trend,  including  decisions  by  several  firms  to  market  and 
label  “dolphin  safe”  canned  tuna  (tuna  caught  by  methods  that  avoided 
the  accidental  taking  of  dolphins)  and  efforts  by  megor  retailing  chains 
to  label  and  advertise  the  environmental  qualities  of  certain  products. 

The  rush  toward  green  marketing  has  led  to  concerns  in  many 
quarters  that  claims  such  as  “environmentally  friendly”  and  “biode¬ 
gradable”  may  be  confusing  or  deceptive.  Various  efforts  are  underway 
to  reduce  the  confusion  and  improve  consumer  information: 
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One  in  seven  consumers  in  a  recent  poll  said  they  regularly  buy  recycled 
products. 


■  Nonprofit  Groups.  New  organizations  such  as  Green  Seal 
and  Scientific  Certification’s  Green  Cross  are  developing  cer¬ 
tification  programs  for  products  that  claim  environmental 
benefits. 

■  States.  An  cui  hoc  task  force  of  state  attorneys  general  held 
public  hearings  and  brought  together  leaders  of  government, 
business,  and  environmental  groups  to  assess  ways  to  provide 
consumers  with  accurate  information  on  the  environmental 
impacts  of  their  purchases. 

■  Federal  Government.  EPA  invited  the  Federal  Trade  Com¬ 
mission  and  the  U.S.  Office  of  Consumer  Affairs  to  form  a 
joint  task  force  and  initiate  a  cooperative  effort  to  promote 
national  guidelines  for  the  use  of  terms  such  as  “recycled”  and 
“biodegradable.” 

■  Private  Sector.  A  group  of  24  companies  and  trade  associa¬ 
tions  prepared  a  petition  requesting  the  Federal  Trade  Com¬ 
mission  to  issue  national  guidelines  on  environmental 
advertising  and  marketing. 

A  persistent  question  involves  consumers’  willingness  to  back  their 
professed  desire  to  buy  green  products  with  actual  behavior.  The  Roper 
study  found  wide  variability  among  consumers  in  their  commitment  to 
the  environment.  Fully  48  percent  of  all  consumers  identified  them¬ 
selves  as  informed  and  sympathetic  toward  environmental  products. 
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The  average  respondent  was  willing  to  pay  7  percent  more  for  green 
products.  Women,  who  continue  to  be  the  primary  shoppers  in  most 
households,  are  far  more  likely  than  men  to  consider  the  environmental 
impacts  of  their  purchases.  But  overall,  the  study  identified  a  gap  be¬ 
tween  American  support  for  the  principle  of  environmental  marketing 
and  personal  efforts  to  be  greener  consumers. 

The  potential  of  environmentally  safe  products  and  services  to 
help  companies  increase  revenues  will  ultimately  be  determined  as  the 
marketplace  sorts  out  winners  and  losers.  But  for  many  Americans,  the 
environment  already  sells  at  the  grocery  store,  at  the  hardware  store, 
and  at  many  shops  in  between. 

Microeconomic  Benefits 

While  it  is  relatively  easy  for  a  company  to  account  for  the  direct 
benefits  of  increased  sales  of  green  products,  the  task  is  more  difficult 
when  benefits  accrue  outside  of  the  marketplace,  for  example,  in  the 
health  of  individuals.  Consumers  cannot  call  a  broker  for  a  price  quota¬ 
tion  on  ozone  layer  protection.  In  contrast,  obtaining  a  price  quote  to 
buy  a  barrel  of  chlorofluorocarbons  is  relatively  simple. 

Many  benefits  of  environmental  improvement  are  not  sold  directly 
in  a  market,  making  a  concrete  valuation  difficult.  Moreover,  most  ben¬ 
efits  typically  result  from  avoiding  damages  to  the  environment.  Recall 
the  Sherlock  Holmes  story  in  which  the  crucial  clue  to  solving  a  case 
was  that  a  dog  did  not  bark  in  the  night.^  Likewise,  estimating  the 
benefits  of  environmental  improvement  requires  estimating  the  dam¬ 
ages  that  do  not  occur  as  a  result  of  altered  behavior  or  technology.  For 
instance,  the  environmental  damages  associated  with  producing  elec¬ 
tricity  become  the  benefits  when  actions  are  taken  to  reduce  emissions. 

The  concept  of  accounting  for  the  benefits  of  environmental  im¬ 
provement  has  existed  for  years  and  has  received  renewed  interest  in 
recent  years,  although  consistent  and  reliable  estimates  of  such  bene¬ 
fits  are  not  yet  available.  EPA  is  expanding  its  efforts  to  monetize  envi¬ 
ronmental  benefits  to  complement  its  recent  report  on  the  costs  of  a 
clean  environment.  The  Council  on  Environmental  Quality  and  EPA 
also  are  implementing  provisions  of  the  Clean  Air  Act  Amendments  of 
1990  that  require  scientific  and  economic  assessments  of  the  act’s  im¬ 
plementation,  including  benefits  evaluation.  In  the  international  arena, 
the  U.S.  Global  Change  Research  Program  earmarks  $17  million  for 
economics  research  and  almost  $1.2  billion  for  Earth  systems  re¬ 
search — both  of  which  should  help  improve  estimates  of  the  costs  and 
benefits  of  various  response  strategies. 

Research  on  the  benefits  of  avoiding  environmental  harm  is  also 
being  spurred  by  the  1986  Superfund  Amendments  and  Reauthoriza¬ 
tion  Act,  the  Clean  Water  Act,  and  by  the  Oil  Pollution  Act  of  1990. 
These  statutes  make  companies  financially  liable  for  direct  damages 
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not  only  to  individuals  but  also  to  natural  resources  for  which  govern¬ 
ment  agencies  may  act  as  trustees  for  all  citizens.  Since  1986  the  U.S. 
Department  of  Justice  has  filed  11  cases  involving  natural  resource 
damages,  five  of  them  in  1990  (other  natural  resource  damage  cases 
may  never  advance  to  the  filing  stage  or  may  be  years  in  preparation). 

A  pathbreaking  example  of  such  litigation  involved  pollution  in 
the  San  Pedro  Channel  near  Los  Angeles,  California.  The  case  led  to  a 
$12-million  partial  settlement  for  the  discharge  of  DDT  and  PCBs  into 
the  channel.  In  a  case  involving  PCB  contamination  of  New  Bedford 
Harbor  in  Massachusetts,  the  parties  reached  a  $66-million  agreement 
in  principle  for  cleanup,  study  preparation,  and  natural  resource  dam¬ 
ages.  These  settlements  are  dwarfed  by  the  $  1-billion  announced  settle¬ 
ment  for  federal  and  state  civil  damages  and  criminal  restitution 
resulting  from  the  Exxon  Valdez  oil  spill.  The  cost  of  studies  on  resource 
damages  alone  exceed  $35  million  for  that  case. 

Natural  resource  damage  litigation  affects  accounting  for  the  envi¬ 
ronment  in  two  ways.  The  first  is  to  create  a  demand  for  methods  to 
value  the  environment,  especially  those  values  lost  as  a  result  of  oil 
spills  or  other  kinds  of  contamination.  The  second  effect  is  to  increase 
the  potential  liabilities  of  firms  that  might  cause  environmental  dam¬ 
age.  As  discussed  earlier  in  this  chapter,  increased  liability  is  a  strong 
incentive  for  preventing  pollution  in  the  future. 


Macroeconomic  Benefits 

Many  studies  illustrate  various  methods  of  estimating  the  benefits 
of  specific  actions  to  improve  the  environment.  Until  comprehensive  es¬ 
timates  of  benefits  are  more  practicable,  one  approach  is  to  aggregate 
isolated  studies.®®  But  in  the  transition  from  small-scale  to  large-scale 
actions,  an  economic  principle  is  often  overlooked. 

This  principle  was  first  stated  in  the  1800s  as  the  diamond  and 
water  paradox,  but  it  has  reappeared  in  the  debate  on  how  to  value  the 
free  services  of  the  natural  environment.  The  paradox  occurs  because 
water,  critical  to  life,  was  observed  to  have  a  small  price  relative  to  the 
price  for  diamonds,  which  are  not  essential  to  daily  survival.  The  para¬ 
dox  is  resolved  by  considering  that  the  price  of  a  good — its  exchange 
value  or  marginal  value — is  the  value  of  the  last  unit  sold  or  consumed, 
not  the  total  value  of  the  good  to  the  individual  or  society.  In  other 
words,  while  the  total  value  of  water  is  very  high,  the  supply  of  water 
relative  to  its  demand  is  sufficiently  large  that  the  value  of  the  last  unit 
of  water  is  small.  In  contrast,  while  the  total  value  to  consumers  of  dia¬ 
monds  may  be  small,  the  supply  is  sufficiently  limited  relative  to  de¬ 
mand  that  the  value  of  the  last  unit  is  rather  high. 

This  principle  of  economics  is  often  overlooked  as  people  who  be¬ 
lieve  the  value  of  the  natural  environment  is  infinitely  large  are 
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shocked  by  the  meager  values  sometimes  placed  on  individual  parcels 
of  trees,  wetlands,  or  other  natural  resources.  Consistent  with  the  dia¬ 
mond  and  water  paradox,  while  the  total  value  of  the  services  provided 
by  the  environment  is  in  fact  very  large,  the  value  of  some  of  the 
smaller  components  may  be  small  even  if  a  proper  accounting  for  un¬ 
marketed  benefits  occurs.  However,  as  natural  areas  and  ^sterns  are 
altered  and  used  ever  more  intensively  for  human  purposes,  the  value 
of  the  remaining  portions  of  the  natural  environment  can  be  expected  to 
increase. 

Most  accounting  reflects  transactions  at  the  prices  that  represent 
the  exchange  value  of  the  last  iinits  bought  and  sold,  not  the  total 
value.  Even  so,  a  different  conception  of  economic  activity  and  trends 
occurs  when  the  many  actions  of  individuals,  companies,  and  govern¬ 
ments  are  aggregated  together.  Economic  leaders  closely  watch  the  na¬ 
tional  income  accounts,  including  data  on  gross  national  product,  net 
national  product,  and  other  measures  that  provide  clues  at  the  aggre¬ 
gate  level  of  trends  in  economic  activity.  Improvements  to  these  na¬ 
tional  income  accounts  in  the  future  are  likely  to  incorporate  the  role  of 
the  environment  in  generating  national  income. 

A  vision  of  comprehensive  national  environmental  accounting  far 
exceeds  current  measurement  capabilities.  Accounting  for  the  value  of 
natural  resource  commodities  such  as  oil,  natural  gas,  timber,  and 
other  land-type  assets  is  somewhat  easier,  though  difllculties  remain.^® 
Economists  have  developed  preliminary  estimates  of  the  value  of  fed¬ 
eral  land  holdings,  including  discovered  and  undiscovered  oil  and  gas 
resources  and  urban  land.^^  Production  from  these  natural  assets  en¬ 
ters  the  measurement  of  GNP  as  timber,  energy,  recreation,  and  other 
goods  and  services  sold  in  the  economy. 

However  no  reduction  occurs  in  national  income  accounts  when  in¬ 
ventories  of  natural  resources  are  drawn  down.  Several  environmental 
economists  have  suggested  adjusting  the  national  income  accounts  for 
the  production  of  current  income  through  the  extraction  of  natural  re¬ 
sources.^^  These  suggestions  are  preliminary,  but  they  do  indicate  how 
changes  in  accounting  measurement  can  change  the  perception  of  what 
constitutes  economic  wellbeing.  When  one  nongovernmental,  unofflcial 
estimate  of  the  cost  of  wetlands  losses,  farmland  losses,  and  depletion 
of  nonrenewable  resources  is  subtracted  from  the  reported  value  of  the 
GNP,  the  level  of  GNP  falls  by  over  5  percent.^® 

The  formal  development  of  supplemental  national  income  accounts 
is  being  investigated  by  the  United  Nations  with  participation  by  the 
United  States.*^  The  Departments  of  Commerce,  State,  and  Treasury 
and  the  U.S.  Agency  for  International  Development  are  also  searching 
for  ways  to  implement  Congress’  directive  that  the  government  should 
recognize  “the  depletion  or  degradation  of  natural  resources  as  a  com¬ 
ponent  of  economic  activities.” 
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Making  the  Environment  Count: 
Goals  and  Tools 

Accounting  for  the  environment  is  still  in  its  early  stages  at  both 
the  microeconomic  and  the  macroeconomic  level,  but  its  function  can  be 
compared  to  the  interaction  of  computer  software  and  hardware.  Com¬ 
puter  hardware  will  perform  poorly  with  inappropriate  software  just  as 
business  and  government  decisions  can  be  inappropriate  without  the 
necessary  data  and  tools. 

The  integration  of  economics  and  the  environment  has  long  been 
advocated  by  leaders  and  thinkers  in  many  social  roles.  As  President 
George  Bush  told  delegates  to  the  White  House  Conference  on  Scientific 
and  Economic  Research  Related  to  Global  Change  in  April  1990,  what 
is  needed  is  “an  entirely  new  way  of  thinking”  to  achieve  both  economic 
growth  and  environmental  protection,  while  sacrificing  neither.  But 
each  policy  issue  requires  its  own  balance  between  environmental  and 
economic  concerns.  For  some  issues,  such  as  the  use  of  lead  in  gasoline, 
economic  analysis  resulted  in  the  conclusion  that  human  health  and 
the  environment  counted  so  much  that  the  use  of  lead  in  gasoline  was 
phased  out.^^  For  other  questions,  such  as  the  use  of  lead  in  batteries, 
the  environment  appears  in  today’s  world  to  count  in  a  way  that  indi¬ 
cates  caution,  but  not  prohibition,  of  its  use. 

Economic  theory  provides  one  framework  for  how  much  the  envi¬ 
ronment  should  count — up  to  the  point  where  all  of  the  additional  costs 
of  environmental  protection  are  equated  with  all  of  the  additional  bene¬ 
fits  of  that  protection.  But  the  economic  framework  does  not  enclose  a 
finished  canvas.  Lack  of  knowledge  of  natural  and  social  scientific 
causes  and  effects  leaves  many  parts  of  the  canvas  blank.  Gaps  exist  in 
the  economic  framework  itself,  such  as  improved  understanding  of 
decisionmaking  in  uncertain  situations,  the  role  of  large  and  discrete 
changes  in  the  economy  or  the  environment,  and  more  fundamentally, 
how  to  aggregate  and  measure  changes  in  the  wellbeing  of  society. 

Just  as  the  framework  and  the  canvas  are  still  evolving,  so  too  are 
the  tools  for  making  the  environment  count.  This  chapter  has  described 
several  examples  of  tools  that  already  contribute,  or  could  increasingly 
contribute,  to  harnessing  the  power  of  the  marketplace  to  prevent  pol¬ 
lution,  clean  up  pollution,  or  manage  wisely  the  nation’s  stock  of  natu¬ 
ral  resources,  lb  summarize,  those  tools  include  the  following: 

*  Cost-saving  incentives  stemming  from  regulations  such 
as  those  for  waste  disposal; 

*  Marketable  pollution  allowances  such  as  those  for 
sulfur  dioxide  emissions; 

*  Taxes  such  as  those  for  chlorofiuorocarbons; 
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*  Incentives  to  account  for  and  to  avoid  liability; 

*  Modifications  to  natural  resource  auctions; 

*  Technical  assistance,  education,  research,  and 
development;  and 

*  Better  national  income  accounting  to  reflect  natural 
resource  depletion. 

Other  tools  to  harness  the  power  of  the  marketplace  are  an  active 
part  of  the  evolving  poli(7  debate  to  integrate  the  environment  and  eco¬ 
nomics.  That  debate  holds  great  promise  to  further  reduce  the  costs  of 
achieving  environmental  goals.*^ 

For  the  near  term,  vigorous  enforcement  of  environmental  stat¬ 
utes  will  continue  to  be  necessary  and  will  define  the  background  condi¬ 
tions  for  the  operation  of  the  economy.  Some  regulations  are 
increasingly  seen  as  providing  indirect  signals  and  incentives  for  tech¬ 
nological  change  to  prevent  pollution.  Other  regulations  use  economic 
approaches  to  reduce  the  direct  costs  of  achieving  environmental  qual¬ 
ity  goals. 

Enforcement  of  liability  claims  and  guidelines  that  define  best 
business  practices,  whether  in  accounting  or  engineering,  will  be  cru¬ 
cial  to  integrating  economics  and  the  environment.  Public-private  part¬ 
nerships  can  create  opportunities  to  improve  the  provision  of  environ¬ 
mental  services  and  exploit  the  strengths  of  the  private  sector.  A  rela¬ 
tively  stable  legal  and  regulatory  climate  will  help  to  decrease  the  risks 
of  investment  in  cleaner,  more  advanced  technologies,  and  more  gener¬ 
ally,  foster  the  creative  chaos  that  is  the  capitalist  system. 

But  at  the  bottom  line,  individual  businesses  and  consumers  will 
remain  the  driving  forces  in  making  the  environment  count  and  decid¬ 
ing  how  to  keep  the  scorecard.  They  will  determine,  along  with  the 
poets,  whether  the  trees  and  the  stones  and  the  rest  of  the  natural 
world  “are  worth  it.” 
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PoUuHon  prevention  can  benefit  both  the 
environment  and  the  bottom  tine.  JProgress  is 
possible  with  available  technology,  and  research 
and  development  are  increasing  prevention 
options.  Institutional  commitment  and  a 
systems  management  approach  are  also  hey 
elements.  In  the  words  of  CEQ  Chairman 
Michael  Deland: 

The  time  has  come  to  look  not  Just  to  the 
discharge  end  of  the  pipe  but  to  scrutinise 
the  production  process  itself.  Treating 
pollution  as  inevitable  is  a  backward 
concept  in  a  competitive  world. 


CHAPTER  3 


Technology  for 
Pollution  Prevention 


America’s  environmental  strategy  is  undergoing  a  dramatic 
transformation.  While  the  National  Environmental  Policy  Act 
(NEPA)  set  the  goal  21  years  ago  of  creating  “a  productive  har¬ 
mony”  between  humans  and  nature,  the  nation  continues  to  struggle 
against  pollution  and  to  seek  new  ways  to  combat  it.  The  most  promis¬ 
ing  of  these  new  approaches  is  pollution  prevention. 

In  the  early  1970s  the  federal  government  adopted  a  series  of  pol¬ 
lution  control  laws  aimed  at  media-specific  problems  (air,  water,  waste 
disposal)  and  a  regulatory  framework  of  specific  goals,  deadlines,  and 
technological  controls.  Tbday,  while  the  regulatory  framework  has  ac¬ 
complished  significant  pollution  reductions,  such  “command-and-con- 
trol”  measures  are  often  viewed  as  inadequate  and  needlessly 
expensive  for  each  increment  of  improvement. 

Continued  progress  requires  a  broader  way  of  thinking  about  envi¬ 
ronmental  policy,  one  that  encompasses  concerns  about  economic  devel¬ 
opment  and  global  competitiveness,  technological  innovation,  and  a 
wider  variety  of  environmental  risks.  That  new  way  of  thinking  is  pol¬ 
lution  prevention.  Stated  simply,  pollution  prevention  means  to  reduce 
or  eliminate  the  amount  and  toxicity  of  society’s  pollutants  at  their 
source.  It  contrasts  with  end-of-pipe  treatment  of  wastes  already  gener¬ 
ated. 
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The  concept  of  prevention  is  not  new;  on  the  contrary,  a  1966  re¬ 
port  of  the  House  Subcommittee  on  Science,  Research,  and  Develop¬ 
ment  stated  that  “the  concept  of . . .  maximum  waste  prevention  in  the 
first  place,  and  salvage  of  used  materials,  is  an  objective  which  would 
decrease  the  need  for  cleaning  up  the  environment  later  on.”^  Nonethe¬ 
less,  the  Congress  was  eager  to  get  on  with  environmental  cleanup  and 
determined  that  “the  obvious  and  obnoxious  cases  of  pollution  should  be 
eliminated  as  soon  as  time  and  money  required  for  construction  of 
abatement  facilities  will  permit.”^  It  was  toward  that  end  that  the  cur¬ 
rent  regulatory  framework  was  built  and  large  quantities  of  technology 
and  management  expertise  were  applied.  Pollution  prevention  remains 
to  this  day  a  relatively  new  way  of  thinking  for  those  accustomed  to  pol¬ 
lution  control. 

Regardless  of  which  environmental  strategy  is  employed,  progress 
relies  on  effective  use  of  the  nation’s  managerial  and  technological  re¬ 
sources.  Fortunately,  the  technology  for  pollution  prevention  is  not  nec¬ 
essarily  new.  Likewise,  the  systems  approach — a  holistic,  life-cycle 
approach  that  defines  problems,  establishes  objectives,  generates  op¬ 
tions,  analyzes  and  selects  solutions,  and  then  continually  assesses  re¬ 
sults — has  been  in  use  for  decades.  What  is  new  in  recent  years  is  that 
such  forces  as  economic  competition,  regulatory  costs,  and  public  con¬ 
cern,  in  concert  with  the  systems  approach,  are  driving  institutional 
change  toward  pollution  prevention  strategies. 


The  Logic  of  Pollution  Prevention 

Pollution  prevention  places  priority  on  source  reduction  in  a  hier¬ 
archy  of  options  for  addressing  pollutant  wastes:  first,  source  reduction; 
second,  recycling  and  reuse;  third,  treatment;  and  fourth,  disposal.^  All 
of  these  options  are  valid:  the  current  state  of  economic  and  environ¬ 
mental  knowledge  supports  using  a  mix  of  them.  Nonetheless,  source 
reduction  remains  the  preferred  approach  for  the  protection  of  environ¬ 
mental  quality  for  a  variety  of  reasons. 

•  Individual  pollutant  controls  do  not  always  address 
cross-media  impacts;  for  example,  the  sludge  created  by 
treatment  of  air  or  water  pollution  becomes  a  waste 
disposal  problem. 

*  Both  nonpoint  pollution  sources,  such  as  urban 
stormwater  runoff,  and  small,  dispersed  point  sources, 
such  as  commercial  establishments,  contribute  a 
significant  portion  of  society’s  harmful  pollutants. 

However,  such  sources  are  difficult  to  regulate  through 
traditional  large-source  emission  standards. 
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*  Pollution  prevention  embodies  efiiciency  in  resource  and 
energy  use  and,  therefore,  in  most  cases,  offers  a  more 
cost-effective  solution  in  the  long-run  than  direct 
regulation.  This  is  particularly  relevant  at  a  time  when 
economic  competitiveness  is  a  national  priority  and  total 
pollution  control  costs  to  businesses  and  public  agencies 
have  grown  to  $115  billion  annually.^ 


A  Broad  Look  at  Pollution 

A  broad  definition  of  pollution  encompasses  both  economic  waste 
and  harm  to  the  environment: 

Pollution  is  the  undesirable  change  in  the  physical, 
chemical  or  biological  characteristics  of  our  air,  land,  and 
water  that  may  or  will  harmfully  affect  human  life  or  that 
of  other  desirable  species,  our  industrial  processes,  living 
conditions,  or  cultural  assets;  or  that  may  or  will  waste  or 
deteriorate  our  raw  material  resources.^ 

From  the  perspective  of  the  producer  in  the  total  economic  system,  “a 
waste  is  a  nonproductive  stream  of  material  or  energy  for  which  the 
cost  of  recovery,  collection,  and  transport ...  to  another  use  is  greater 
than  the  value  as  an  input.”®  For  society,  materials  and  energy  become 
wastes  when  it  is  less  costly  to  discard  them  into  the  environment  than 
to  put  them  to  other  uses.  Such  wastes  are  termed  residuals. 

The  society  at  large  does  incur  costs  when  residuals  are  discarded 
into  the  environment,  although  the  market  frequently  does  not  reflect 
those  costs  or  the  value  of  reusing  residuals.  But  improved  methods  of 
accounting  for  such  costs  (see  Chapter  2,  “Making  the  Environment 
Count”)  are  beginning  to  redress  the  oversight.  For  example,  regula¬ 
tions  imposing  pollution  control  costs  on  waste  generators  have  created 
economic  incentives  to  prevent  pollution.  Likewise,  many  producers 
now  find  they  can  increase  production  efficiency  and  achieve  their  eco¬ 
nomic  self-interest  more  effectively  by  reducing  nonproductive  residu¬ 
als — in  other  words,  by  preventing  pollution. 

Table  3-1  identifies  residuals  from  key  sectors,  while  Figure  3-1 
charts  the  flow  of  wastes  in  the  total  economic  system.  Although  all  con¬ 
tributors  are  not  identified,  particularly  in  the  manufacturing  sector 
where  modern  processes  create  hundreds  of  residuals,  the  listings  dem¬ 
onstrate  the  spectrum  of  wastes  across  society  and  illustrate  the  broad 
target  for  pollution  prevention  efforts. 


ENVIRONMENTAL  QUALITY 


Table  3-1. — Selected  list  of  residuals  generated  in  the  United  States, 
excluding  spills. _ 

SOURCE  RESIDUALS 


Mining 

Agricultural 

operations 


Silvicultural 

operations 

Transportation 


Residential 


Energy 

consumption 

Manufacturing 


Commercial 

Institutional 


Municipal 


Construction 


Overburden,  tailings,  leachate,  surface  runoff,  wind-entrained 
particles. 

Crop  sediment,  pesticides,  and  nutrients  in  runoff;  nitrogenous 
material  and  pesticides  in  leachate  to  groundwater;  wind-blown 
sediment:  wind-transported  pesticides;  volatilized  pesticides; 
pesticide  and  fertilizer  containers. 

Suspended  sediment  and  pesticides  in  surface  runoff,  wind- 
transported  pesticides,  slash. 

CO,  HC,  NOx,  particulates,  particles  from  tires  deposited  on  ground 
surface,  oil,  liquids  discharged  from  boats,  salt/sand  from  snow 
removal,  tires,  used  oil,  batteries,  obsolete  vehicles. 

CO,  NOx,  S02,  TSP,  and  ash  (depending  on  fuel  and  heating 
system);  white  goods,  bulky  materials,  septage,  food  wastes,  yard 
wastes,  aluminum  (cans,  wrap),  steel  cans,  glass,  plastic 
(containers,  wrap,  trays,  utensils),  household  batteries,  junk  mail, 
liquid  residuals. 

CO,  NOx,  S02,  TSP,  ash  (fly,  bottom,  scrubber  sludge),  water 
treatment  chemicals,  suspended  solids,  boiler  and  cooling  system 
blowdown. 

BODS,  TSS,  priority  pollutants  (liquid),  food  wastes,  yard  wastes, 
metals,  wo^,  glass,  plastic,  aluminum  cans,  various  solid  wastes, 
process/product  combinations  peculiar  to  manufacturing,  such  as 
carpet  trimmings,  cuttings  from  sheeting  in  manufacture  of  mobile 
homes,  gaseous  residuals  (from  heating/air  conditioning/process 
steam/electricity  generation),  water  treatment  sludge,  wastewater 
treatment  sludge,  scrubber  sludge. 

BODS,  TSS,  food  wastes,  yard  wastes,  glass,  plastic,  aluminum  cans, 
bulky  goods,  gaseous  residuals  from  heating/air  conditioning. 

BODS,  TSS,  same  as  commercial  plus  those  peculiar  to  activities, 
such  as  infectious  wastes  from  hospitals/nursing  homes,  low-level 
radioactive  materials  from  hospitals/research  labs. 

Street  sweepings,  sediment  from  debris  basins,  dead  animals,  grass 
clippings/brush  and  tree  trimming  (from  public  parks/streets/public 
building  areas),  water  treatment  sludge,  wastewater  treatment 
sludge,  septage. 

Wood  (lumber  and  tree  segments),  bricks,  dirt,  stamps,  fixtures, 
metals,  plastic,  food  wastes,  and  food  containers. _ 


Note:  BODS  =  5-day  biological  oxygen  demand,  CO  =  carbon  morxjxide,  HC  =  hydrocarbons,  NOx  =  nitrous 
oxides,  S02  =  sulfur  dioxide,  TSP  =  total  suspended  particulates,  TSS  =  total  suspended  solids. 
Source:  From  Bower,  B.T.,  "Economic,  engineering,  and  policy  options  for  waste  reduction,"  page  4 
in  National  Research  Council,  Committee  on  Opportunities  in  Applied  Environmental  Research  and 
Development,  IVasfe  Reduction:  Research  Needs  in  Applied  Social  Sciences— A  Workshop  Report. 
(Washington,  DC:  NRC,  1990). 


Some  waste  is  virtually  inescapable  in  the  use  of  materials  and  en¬ 
ergy  so,  from  the  ecological  perspective,  the  choice  of  materials  and 
technologies  used  in  the  economic  system  should  attempt  to  minimize 
the  quantity  of  residuals  harmful  to  the  life-sustaining  elements  of  the 
natural  environment.  Indeed,  the  long-range  goal  should  be  to  discard 
only  the  quantity  and  quality  of  residuals  that  can  be  sustained  by  the 
environment’s  natural  self-cleansing  capacity.  Useful  products  can  also 
become  wastes  over  time  as  they  wear  out  or  are  discarded,  causing  pol¬ 
lution  problems  identical  to  those  of  waste  residuals.^ 
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( Maturai  \  3-1. — Current  sources  of  waste  in  the  United  States. 

materials) 


Process  for 
.  discharge  to . 
environment 


Source:  Bower,  page  2. 
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Scope  of  This  Chapter 

The  1989  Annual  Report  of  the  President’s  Council  on  Environ¬ 
mental  Quality  (CEQ)  offered  a  national  overview  of  pollution  preven¬ 
tion  efforts.  It  developed  the  concept  in  historical  perspective  as  a 
long-underused  supplement  to  pollution  control.  Further,  the  report  de¬ 
scribed  prevention  strategies  in  manufacturing,  energy,  transportation, 
agriculture,  and  households  and  discussed  nascent  federal,  state,  and 
local  programs  designed  to  prevent  pollution. 

This  year’s  CEQ  report  updates  the  subject  from  a  pragmatic  per¬ 
spective.  Technology — defined  as  the  application  of  science  to  specific 
objectives,  especially  industrial  or  commercial  objectives — includes 
both  hardware  and  organizational  factors.  Hence,  “Technology  for  Pol¬ 
lution  Prevention”  explores  the  many  ways  that  scientists,  engineers, 
federal  policymakers,  and  corporate  managers  are  applying  new  meth¬ 
ods  and  hardware  to  integrate  environmental  objectives  into  their  tra¬ 
ditional  missions.  Conceptually,  pollution  prevention  technology  is  all 
technology,  designed  and  operated  to  make  the  environment  count  in 
the  design  and  operation  of  complex  production  systems.  And  since 
technology  includes  methods  as  well  as  equipment,  the  emphasis  will 
be  on  the  systems  approach  taken  by  managers  who  prevent  pollution. 

For  purposes  of  limiting  this  discussion  to  a  manageable  scope  and 
examining  areas  of  greatest  current  activity,  this  chapter  focuses  on  in¬ 
dustrial  activities  in  the  private  and  public  sectors.  The  private-sector 
section  is  primarily  concerned  with  pollution  prevention  in  manufactur¬ 
ing  and  electric  power  production.  The  public-sector  discussion  focuses 
on  two  federal  agencies  with  substantial  industrial  activities — the  De¬ 
partments  of  Energy  and  Defense — and  the  prevention  initiatives  of  the 
U.S.  Environmental  Protection  Agency  (EPA)  and  other  federal  agen¬ 
cies.  Programs  in  other  institutional  settings — legislatures,  state  agen¬ 
cies,  and  academia — are  also  discussed. 

In  addition  to  the  1989  CEQ  report,  numerous  other  useful  publi¬ 
cations  are  cited  throughout  this  chapter.  Of  special  note  is  EPA’s  Pollu¬ 
tion  Prevention  Strategy,  which  discusses  the  prevention  concept  in 
several  social  sectors:® 

•  Manufacturing  and  Chemicals — including  changes  in 
production  processes,  raw  material  inputs,  and  outputs; 

•  Agriculture — including  low-input  farming  methods  and 
soil  conservation;  and 

•  Energy  and  Transportation — including  increasing 
efficiency  in  production  and  end-use,  and  increasing 
reliance  on  inherently  “clean”  energy  sources. 

The  EPA  strategy  provides  direction  within  the  agency  to  reorient  exist¬ 
ing  programs  and  targets  specific  chemicals  from  the  manufacturing 
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sector  for  prevention  strategies.  EPA  has  set  a  goal  of  reducing  national 
emissions  of  these  chemicals  by  33  percent  by  the  end  of  1992  and  at 
least  50  percent  by  the  end  of  1995. 


Technology  Update 

As  this  section  surveys  developments  in  technology,  three  mtgor 
themes  emerge: 

■  Current  Focus:  Industrial  Toxics.  Although  the  opportu¬ 
nities  for  pollution  prevention  range  across  many  economic 
sectors,  current  efforts  are  focused  largely  on  toxic  industrial 
wastes  defined  as  extremely  hazardous  under  government 
regulations. 

■  Energy  Efficiency.  Energy  is  a  m^or  component  of  the 
economy,  and  a  correlation  exists  between  the  efficiency  with 
which  the  nation  uses  energy  and  energy-related  pollution.  In 
short,  to  improve  energy  efficiency  is  to  prevent  pollution.  Al¬ 
though  U.S.  energy  efficiency  has  already  improved  by  about 
a  third  since  1973,  spurred  by  energy  price  changes  and  use 
of  new  technologies,^  opportunities  exist  for  additional  effi¬ 
ciency  gains. 

■  Systemic  Approach.  Pollution  prevention  technology  must 
be  employed  as  part  of  a  systemic  approach  that  focuses  not 
just  on  the  parts  but  on  the  workings  of  an  internally  consis¬ 
tent  whole.  The  systems  mindset  recognizes  the  many  ele¬ 
ments  of  economic  competitiveness  and  the  need  to 
incorporate  both  existing  and  emerging  technologies. 

Measuring  the  Problem:  The  Toxics 
Release  Inventory 

While  the  nation’s  many  pollution  problems  can  be  addressed  by 
prevention  efforts,  the  emphasis  to  date  has  been  on  reducing  indus¬ 
trial  toxics.  Currently,  the  best  information  on  this  subject  is  the  Toxics 
Release  Inventory  (TRI),  published  by  EPA.  Title  III  of  the  1986  Super¬ 
fund  Amendments,  also  known  as  The  Emergency  Planning  and  Com¬ 
munity  Right-to-Know  Act,  requires  the  inventory.  In  1990  EPA 
published  the  TRI  for  the  second  time,  covering  1988  releases  of  all 
manufacturing  facilities  in  the  United  States  that  produced,  imported, 
or  processed  50,000  pounds  or  more  of  any  of  302  individual  toxic  chem¬ 
icals  and/or  20  categories  of  chemicals  listed  for  reporting  by  EPA 
and/or  used  in  any  other  manner  10,000  pounds  or  more  of  these  322 
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TRI  chemicals.  Such  chemicals  vary  widely  in  toxicity  and  in  the  fre¬ 
quency,  amounts,  and  industrial  processes  in  which  they  are  used.^° 
Table  3-2  and  the  accompanying  Figure  3-2  present  toxic  releases 
by  industry  and  by  discharge  medium.  Nearly  20,000  facilities  reported 
over  six  billion  pounds  of  chemical  wastes  released  to  the  environment 
or  transferred  off-site. 


Figure  3-2.— Toxics  Reiease  inventory  (TRI)  releases  and  transfers,  1988. 


Industry  and  SIC  Code 


Food  (20) 
Tobacco  (21) 
Textiles  (22) 
Apparel  (23) 
Lumber  (24) 
Furniture  (25) 
Paper  (26) 
Printing  (27) 
Chemicals  (28) 
Petroleum  (29) 
Plastics  (30) 
Leather  (31) 
Stone/Clay  (32) 
Primary  metals  (33) 
Fab.  metals  (34) 
Machinery  (35) 
Electrical  (36) 
Transportation  (37) 
Measure./photo.  (38) 
Miscellaneous  (39) 

Multiple  codes  20-39 
No  codes  20-39 


0  500  1,000  1,500  2,000  2,500  3,000  3,500 

million  pounds 

Source:  U.S.  Environmental  Protection  Agency,  Toxics  in  the  Community,  (Washington, 
DC:  U.S.  Government  Printing  Office,  September  1990),  page  146. 


The  TRI  continues  to  evolve  as  a  prime  indicator  of  waste  genera¬ 
tion  and  as  a  focus  for  pollution  prevention  efforts.  TRI  data  include  re¬ 
leases  to  all  environmental  media — air,  water,  and  land — in  contrast  to 
most  previous  single-media  data  collection  efforts,  and  TRI  was  de¬ 
signed  from  the  outset  to  be  publicly  accessible  by  computer  modem. 

However,  the  TRI  has  limitations.  It  describes  only  the  emissions 
of  manufacturers,  which  make  up  only  a  fraction  of  the  total  emissions 
of  a  range  of  small,  dispersed  sources  such  as  motor  vehicles,  solid 
waste  facilities,  and  small  businesses  that  use  hazardous  chemicals. 
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‘Toxics  Release  Inventory  ranking  by  pounds  of  emissions,  with  1  =  greatest  volume  of  emissions. 

“SIC  ===  Standard  Industrial  Classification. 

Source:  U  S.  Environmental  Protection  Agency,  Toxics  in  the  Community,  (Washington,  DC:  U  S.  Government  Printing  Office,  September  1990),  pages  56-57. 
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TRI  describes  only  toxic  emissions,  which  are  a  fraction  of  the  broader 
waste  problem  summarized  in  Table  3-1,  and  it  is  limited  to  those  toxic 
chemicals  listed  by  EPA.  Perhaps  most  significantly,  TRI  shows  emis¬ 
sions  or  transfers  after  treatment,  rather  than  the  pollution  generation 
data  needed  for  prevention  analysis.  On  the  1988  inventory  form,  only 
10  percent  of  the  respondents  completed  a  voluntary  section  requesting 
data  on  waste  minimization.^^  This  statistic  led  Congress  to  make  re¬ 
porting  on  waste  minimization  mandatory  in  the  future  under  the  Pol¬ 
lution  Prevention  Act  of  1990.  Such  additional  data  will  help  refine  the 
nation’s  evolving  effort  to  prevent  industrial  toxics  pollution. 


The  Role  of  Corporate  Management 

Industrial  pollution  prevention  technology  must  be  integrated  into 
a  system  that  includes  organization,  operating  procedures,  and  invest¬ 
ment  dollars.  Corporate  management  plays  the  key  role  in  developing  a 
comprehensive  program  that  reaches  all  levels  of  a  company.  The  most 
successful  organizations  at  preventing  pollution  and  minimizing  waste 
overall  are  those  that  employ  multifaceted  programs  with  the  following 
elements:^^ 

•  A  formal  commitment  by  management  to  the  pollution 
prevention  ethic,  translated  by  management  and 
employees  into  a  company  wide  commitment  in  all 
divisions  of  the  organization; 

*  Explicit  program  scope  and  goals; 

•  Accurate  waste  and  cost  accounting  to  assess  costs, 
benefits,  and  programs  (see  Chapter  2); 

•  Periodic  pollution  prevention  opportunity  assessments  to 
identify  opportunities  for  improvement  and  evaluate 
progress; 

*  Periodic  self-evaluation  that  keeps  programs  on  track; 
and 

*  Educational  workshops  and  training  materials  that 
share  technical  information  and  experience  with 
affiliates,  customers,  and  suppliers. 

The  following  examples  illustrate  elements  of  the  comprehensive 
systems  approach  for  pollution  prevention.  The  examples  demonstrate 
the  entire  hierarchy  of  options:  source  reduction,  recycling,  and  treat¬ 
ment  and  disposal,  as  appropriate.  Although  these  programs  all  repre¬ 
sent  integrated  approaches,  each  one  highlights  specific  aspects  of  the 
essential  elements  just  outlined. 
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CASE  STUDIES 

Company-wide  Commitment  Involves  Employees: 
The  3M  Company 

For  successful  pollution  prevention,  commitment  of  top  man* 
agement  is  essential  but  so  is  that  of  the  entire  workforce.  Effective 
managers  educate  not  only  themselves  but  also  their  employees  on 
environmental  risks  to  the  community,  and  they  develop  a  two-way 
dialogue  concerning  ideas  and  progress  toward  reducing  pollution. 

3M  established  a  comprehensive  Pollution  Prevention  Pays  (3P)  pro¬ 
gram  in  1975  to  minimize  pollution  at  the  source.  The  program  is 
directed  at  the  company’s  5,000  technical  employees  who  are  respon¬ 
sible  for  product  formulation,  process,  design,  manufacturing  opera¬ 
tions,  and  reQ^cling.  Employees  are  asked  to  implement  pollution 
prevention  concepts  in  the  daily  activities  of  their  specialty  areas 
and  then  submit  accomplishments  to  the  3P  coordinating  committee 
for  review.  Their  efforts  are  judged  for  environmental  benefit,  cost 
savings,  and  technical  achievement.  Superior  efforts  are  recognized 
in  presentations  by  senior  management  before  fellow  employees,  in 
awards,  and  often  in  private  dinners.  Such  recognition  raises  em¬ 
ployee  enthusiasm  and  participation. 

Since  1975  3M  has  recognized  more  than  2,400  3P  projects  that 
have  resulted  in  cost  savings  of  more  than  $480  million.  These  pro¬ 
jects  have  eliminated  more  than  120,000  tons  of  air  pollutants, 
16,000  tons  of  water  pollutants,  400,000  tons  of  sludge,  and  1.6  bil¬ 
lion  gallons  of  wastewater. 


Company-wide  Commitment  Across  Activities: 
Dow  Chemical  Company 

The  Dow  Chemical  Company,  a  worldwide  manufacturer  of 
more  than  2,000  products,  has  a  diverse  and  comprehensive  ap¬ 
proach  to  the  environment.  The  pollution  policy  hierarchy  is 
stressed,  with  pollution  prevention  the  first  priority.  U.S.  operations 
are  conducted  under  a  program  called  WRAP — ^Waste  Reduction 
Always  Pays. 

Dow  is  reducing  water  emissions  by  re<ycling  wastewater,  de¬ 
veloping  more  efficient  water  treatment  technologies,  and  upgrad¬ 
ing  spill  prevention  and  containment  systems.  The  company  also 
has  reduced  total  air  emissions  from  its  U.S.  plants  by  more  than  50 
percent  since  1985.  Direct  savings  are  an  additional  payoff  for  pollu¬ 
tion  prevention.  For  example,  Dow  invested  $12  million  in  47  waste 
reduction  projects  in  Louisiana  in  1988  and  1989.  On  average,  the 
projects  paid  for  themselves  in  just  ten  months.^^ 
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Designing  a  comprehensive  and  accurate  emission  data- 
measuring  system  was  a  technical  challenge  in  a  plant  not  designed 
to  facilitate  such  assessment.  As  one  AMOCO  official  associated 
with  the  proiect  said,  “Pollution  prevention  is  not  for  the  merely  en¬ 
thusiastic.”^  The  assessment  involved  air  emission  modeling  with 
appropriate  site  sampling  to  validate  model  predictions,  19  surface 
water  sampling  locations,  an  extensive  network  of  groundwater 
wells,  33  solid  waste  sampling  locations,  and  a  survQr  of  public  per¬ 
ceptions.  New  sampling  technologies  had  to  be  integrated  with  those 
in  place.  Throughout  the  ongoing  project,  the  team  hopes  to  track 
pollutants  through  the  various  media  and  develop  true  cross-media 
pollution  prevention  options,  including  a  procediire  for  cross-media 
permitting.*® 


Self-Appraisal:  Monsanto  Company 

The  comprehensive  waste  reduction  program  initiated  by 
Monsanto  in  1982  achieved  50  percent  reductions  by  1987.  A  self- 
evaluation  made  in  1988,  however,  found  that  achievements  were  in- 
creasin^y  the  result  of  downsizing — the  termination  or  sale  of 
businesses.  Aware  that  this  trend  would  not  continue,  the  company 
developed  a  new  effort  to  focus  on  multimedia  emissions.  The  pro¬ 
grams  that  emerged  are  intended  to  reduce  hazardous  air  emissions 
90  percent  by  1992  and  nonhazardous  chemicals  by  50  to  70  percent 
over  a  flve-to-eight-year  time  frame.*^ 


Technology  Transfer:  AT&T  Company  and 
The  Boeing  Company 

Sharing  knowledge  and  experience  are  key  to  establishing  con¬ 
sistent  pollution  prevention  programs  in  industries  across  the  na¬ 
tion.  AT&T’s  multifaceted  environmental  program  includes  not  only 
employee  education  and  on-site  reQrcling  but  also  program  assis¬ 
tance  to  other  industries.  Hundreds  of  companies  have  sought 
AT&T’s  assistance  in  settingup  their  own  programs.** 

The  Boeing  Company  has  an  Office  of  Environmental  Affairs 
which,  among  other  things,  arranges  technology  transfer  among 
companies.  The  commimication  between  Boeing  divisions,  other 
aerospace  companies,  and  outside  interests  are  an  element  of  the 
company’s  success  in  guiding  its  own  waste  minimization  program 
toward  fewer  hazardous  wastes.** 
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Promoting  a  Wider  Commitment: 
Chemical  Manufacturers  Association 

An  increasing  number  of  associations  are  moving  in  support  of 
pollution  prevention  by  setting  goals  and  sharing  information 
among  their  memberships.  In  1990  the  Chemical  Manufacturers  As¬ 
sociation  (CMA)  adopted  a  mandatory  membership  requirement  to 
abide  by  ten  guiding  principles  for  “Responsible  Care.”  Members 
must  adopt  a  waste  management  hierarchy  that  gives  priority  to 
source  reduction,  followed  by  reqycle/reuse,  and  only  then  by  treat¬ 
ment.  CMA  has  also  instituted  mandatory  reporting  by  member 
companies  of  their  progress  in  waste  minimization.^^  The  associa¬ 
tion  publishes  the  Waste  Minimization  Resource  Manual,  which  pro¬ 
vides  guidance  on  starting  and  maintaining  a  waste  minimization 
program,  describes  how  economic  incentives  work,  and  outlines 
other  aspects  of  the  program  such  as  tracking  and  measuring  prog¬ 
ress.  CMA  also  publishes  a  newsletter  to  update  members  on  ad¬ 
vances  in  waste  minimization  within  the  chemical  industry. 


The  Production  Process: 

Generic  Pollution  Prevention  Techniques 

American  industry  is  a  mosaic  of  thousands  of  products  and  pro¬ 
duction  processes.  Economic  life  reflects  the  decentralized  free  enter¬ 
prise  system.  It  follows  logically  that  technical  progress  toward 
pollution  prevention  is  also  decentralized,  driven  by  economic  consider¬ 
ations,  and  frequently  specific  to  one  of  thousands  of  different  indus¬ 
trial  processes.  If  any  generalization  is  possible,  it  would  be  to 
characterize  current  pollution  prevention  technology  as  employing  con¬ 
ventional  engineering  approaches.  It  is  to  be  expected  that  as  priority 
shifts  from  treatment  and  control  to  prevention,  engineers  first  will  em¬ 
ploy  available  technology  to  achieve  their  objectives.  In  the  future,  how¬ 
ever,  designs  will  become  more  innovative. 

Industrial  pollution  prevention  techniques  can  be  understood  by 
observing  the  path  of  material  as  it  passes  through  an  industrial  site.^® 
Even  before  materials  arrive  on  site,  decisions  can  be  made  to  avoid 
toxic  materials  when  less  toxic  substitutes  exist.  When  material  arrives 
at  a  facility,  it  is  handled  and  stored  prior  to  use;  material  may  also  be 
stored  during  stages  of  the  production  process.  At  this  point,  the  objec¬ 
tive  is  to  prevent  spillage,  evaporation  from  containers  or  conduits,  or 
shelf-life  expirations.  Better  technology  might  consist  of  tighter  inven¬ 
tory  practices,  sealless  pumps,  welded  rather  than  flanged  joints,  bel¬ 
lows  seal  valves,  floating  roofs  on  storage  tanks,  and  rolling  covers 
versus  hinged  covers  on  openings.  These  techniques  are  not  exotic,  but 
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they  could  lead  to  large  replacement  costs  if  a  company  has  many  loca¬ 
tions  where  leakage  can  occur.  Conversely,  they  could  provide  large  eco¬ 
nomic  benefits  by  reducing  the  loss  of  valuable  materials. 

At  the  next  stage,  materials  are  processed,  frequently  in  the  pres¬ 
ence  of  heat,  pressure,  and/or  catalysts,  to  form  products.  As  materials 
are  reacted,  combined,  shaped,  painted,  plated,  and  polished,  excess 
materials  not  required  for  subsequent  stages  become  waste,  frequently 
in  combination  with  toxic  solvents  used  to  cleanse  the  excess  from  the 
product.  The  company  disposes  of  these  wastes  either  by  recycling  them 
into  productive  reuse  or  by  discharging  them  into  the  air,  water,  or 
land.  Often  costly  treatment  is  required  to  reduce  the  toxicity  or  pollu¬ 
tant  impact  of  the  waste  discharge  before  final  disposal.  These  liquid, 
solid,  or  gaseous  residues  at  each  stage  of  the  production  process  are 
the  source  of  toxic  waste  problems. 

Pollution  can  be  prevented  in  many  ways  specific  to  particular  pro¬ 
cesses,  but  the  following  general  fixes  are  applicable  to  many  of  them: 

■  Process  Controls.  The  precision  of  temperature  and  pres¬ 
sure  applications  as  materials  are  reacted  and  handled  can 
significantly  alter  the  formation  of  toxics.  Improvements  may 
include  better  control  mechanisms  to  meter  materials  into 
mixtures;  better  sensors  to  measure  reactions;  more  precise 
methods  of  applying  heat  such  as  lasers;  and  computer  as¬ 
sists  to  automate  the  activity. 

■  Cleaning  Processes.  The  cleaning  of  parts,  equipment,  and 
storage  containers  is  a  significant  source  of  contamination. 
Tbxic  deposits  are  common  on  equipment  walls.  The  use  of 
solvents  to  remove  such  contamination  creates  two  problems: 
disposal  of  the  contaminants  and  emissions  from  the  cleaning 
process  itself.  Some  fixes  include  the  use  of  water-based 
cleansers  versus  toxic  solvents,  nonstick  liners  on  equipment 
walls,  nitrogen  blankets  to  inhibit  oxidation-induced  corro¬ 
sion,  and  such  solvent-minimizing  techniques  as  high  pres¬ 
sure  nozzles  for  water  rinse-out. 

■  Chemical  Catalysts.  Catalysts  facilitate  chemical  reactions 
and  are  a  fruitful  area  of  pollution  prevention  research.  Bet¬ 
ter  catalysts  and  better  ways  to  replenish  or  recycle  them 
would  induce  more  complete  reactions  and  less  waste.  Substi¬ 
tution  of  feedstock  materials  that  interact  better  with  exist¬ 
ing  catalysts  can  accomplish  the  same  objective. 

■  Coating  and  Painting.  For  this  common  source  of  toxic 
waste,  technical  improvements  include  better  spray  equip¬ 
ment,  such  as  electrostatic  systems  and  robots,  and  alterna¬ 
tives  to  solvents,  such  as  bead  blasting. 

1  - 
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■  Segregating  and  Separating  Wastes.  A  drop  of  pollutant 
in  a  pure  solution  creates  a  container  of  pollution.  Keeping 
wastes  and  nonwastes  segregated  reduces  the  quantity  of 
waste  that  must  be  handled.  Various  technical  fixes  provide 
more  precise  and  reliable  separation  of  materials  unavoid¬ 
ably  mixed  together  in  a  waste  stream  by  taking  advantage  of 
different  characteristics  of  materials,  such  as  boiling  or  freez¬ 
ing  points,  density,  and  solubility.  Separation  techniques  such 
as  distillation,  membranes,  evaporation,  filtration,  and  cen¬ 
trifugation  convert  mixed  wastes  back  to  their  constituent 
parts.  Simple  in  principle,  these  processes  become  high-tech 
in  the  precision  with  which  they  are  applied  to  facilitate  other 
options  in  the  hierarchy  such  as  recycling,  treatment,  and 
disposal. 

■  Support  Activities.  Garages,  motor  pools,  powerhouses, 
boilers,  and  laboratories — all  have  wastes  that  cannot  be 
overlooked. 

■  Materials  and  Product  Substitutions.  The  issues  involved 
here  are  complex  and  include  economics  and  consumer  pref¬ 
erences  as  well  as  technology.  Obviously,  the  use  of  less  toxic 
materials  in  production  is  an  effective  way  to  prevent  pollu¬ 
tion  in  a  decentralized  society.  Scientists  and  engineers  are 
actively  evaluating  and  measuring  material  toxicity  and  de¬ 
veloping  safer  materials.  Likewise,  the  life-cycle  approach  re¬ 
quires  that  products  be  designed  with  an  awareness  of 
implications  from  the  raw  material  stage  through  final  dis¬ 
posal.  For  example,  the  debate  over  changing  fast-food  pack¬ 
aging  involves  substitutes  for  existing  packaging.  Another 
example  is  the  near  total  elimination  of  lead  in  the  air  result¬ 
ing  from  its  removal  from  gasoline. 

In  summary,  pollution  prevention  technology  is  a  combination  of 
efficient  operational  procedures,  product  designs  that  use  materials 
with  minimum  waste  and  toxic  byproducts,  and  technical  processes 
that  are  precisely  sensed,  monitored,  and  controlled.  Much  of  the  tech¬ 
nology  to  prevent  pollution  is  available  now,  and  frequently  it  is  rela¬ 
tively  simple.  Among  current  techniques,  those  associated  with  solvent 
control  and  coating/painting  are  the  winners  for  sheer  quantity  of  ac¬ 
tions  underway.  Large  savings  accrue  when  capital  investments  are 
made,  but  smaller  process  and  maintenance  actions  can  add  signifi¬ 
cantly  to  overall  savings. 

Pollution  prevention  techniques  apply  equally  well  to  small  busi¬ 
nesses  and  large  ones.  Since  such  techniques  often  employ  existing 
technology,  the  special  challenge  for  small  businesses  is  gathering  in¬ 
formation  and  financing  first  costs. 
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Research  Needs 

Innumerable  research  and  development  possibilities  are  specific  to 
individual  industries  and  proprietary  processes,  but  generic  research 
needs  exist  for  pollution  prevention,  such  as  the  following:^® 

■  Understanding  Key  Chemicals.  Research  on  the  charac- 
teristics  of  toxic  industrial  chemicals  will  lead  to  a  better  un¬ 
derstanding  of  how  they  accomplish  their  purposes, 
facilitating  substitution  with  less  toxic  chemicals.  Examples 
include  understanding  chlorofluorocarbons,  which  are  super¬ 
ior  cleaning  agents  on  electronic  surfaces,  as  well  as  organic 
solvents,  which  are  superior  cleansers  in  general;  under¬ 
standing  chemical  and  biological  fouling  and  other  surface 
phenomena  that  cause  cleaning  needs  in  equipment;  under- 


Pollution  prevention  research  is  bringing  new  technologies  and  methods 
to  the  fore. 
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standing  reaction  chains  that  yield  unreacted  elements,  such 
as  trace  contaminants  in  polymer  production,  or  processes 
that  yield  undesirable  intermediate  products  such  as  dioxin; 
and  understanding  processing  aids  such  as  surface  coatings 
or  lubricants. 

■  Revising  Design  Criteria  to  Emphasize  Waste  Minimi* 
zation.  Examples  of  research  in  this  area  are  the  painting 
process,  which  could  be  more  efficient;  metal  bonding  and 
composite  processes;  and  the  transfer  of  dyes  to  fabrics,  which 
uses  excessive  amounts  of  inorganic  salts.  The  lay-down  pro¬ 
cess  that  converts  wood  fiber  to  paper  is  inefficient,  and  the 
role  of  dilutants — air,  water,  and  other  fluids — needs  study 
because  they  impede  the  recovery  of  materials.  Containers 
and  parts  could  be  redesigned  to  reduce  residue  buildup. 

■  Recycling.  Research  could  show  how  products  can  be  de¬ 
signed  for  resource  recovery.  For  example,  primary  manufac¬ 
tured  goods  could  be  designed  with  easily  separable 
components  to  facilitate  recovery;  filters  and  exchange  media 
used  in  pollution  control  could  be  made  recoverable;  and  bio¬ 
logical  processes  could  be  harnessed  in  conjunction  with 
thoughtful  design  to  degrade  wastes  into  usable  products. 

■  Intractable  Wastes.  Some  research  focuses  on  perennial 
waste  problems  for  which  no  cost-effective  solution  has 
emerged.  For  example,  water  in  sludge  inhibits  chemical  and 
energy  recovery,  and  dewatering  techniques  need  to  be  devel¬ 
oped.  The  list  of  “intractable”  wastes  is  long. 

■  Social,  Economic,  and  Health  Factors.  Research  could 
address  the  range  of  social  reactions  to  pollution  prevention 
initiatives.  In  addition  to  questions  of  convenience  and 
practicality,  it  is  difficult  to  estimate  accurately  the  costs  of 
many  pollution  prevention  techniques. 

The  overall  needs  in  pollution  prevention  research  range  from 
looking  at  old  problems  through  the  lens  of  waste  minimization,  finding 
ways  to  apply  new  high  technology,  addressing  tough,  familiar  materi¬ 
als  problems,  and  learning  more  about  the  human  and  social  factors  in¬ 
volved  in  prevention.  Science  is  challenged  by  the  pollution  prevention 
concept,  but  the  incentives  to  develop  new  techniques  are  strong.  The 
alternatives  to  pollution  prevention  are  increasing  economic  costs  of 
waste  disposal,  increased  liability  and  regulation,  and  increasingly 
marginal  gains  toward  a  quality  environment. 
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Energy  Technology 

Energy  is  a  mcgor  component  of  the  economy;  its  production  and 
use  are  a  rntgor  source  of  pollution.  Advancing  pollution  prevention  re¬ 
quires  that  the  nation  address  the  technological  and  economic  issues  of 
a  complex,  dynamic  energy  market. 

Predictions  of  the  future  depend  heavily  on  underlying  assump¬ 
tions,  but  a  comprehensive  study  of  the  American  people’s  energy  fu- 
ture^^  makes  several  projections: 

*  New  electricity  generation  capacity  will  be  needed  in  the 
United  States,  even  if  conservation  and  efficiency  are 
pursued  as  aggressively  as  possible; 

*  Energy  efficiency  gains  can  and  should  be  accelerated; 

*  Meeting  increased  demand  will  require  a  growing  role 
for  renewable  energy  sources  like  solar  and  wind  power; 

*  Natural  gas  use  is  likely  to  grow  and  could  serve  as  a 
bridge  fuel  until  more  environmentally  acceptable  fuels 
are  available; 

*  Nuclear  power  may  continue  to  serve  as  a  reliable  and 
cost-competitive  source  of  electricity  if  issues  of  safety, 
cost,  permitting,  and  waste  disposal  are  successfully 
addressed;  and 

*  Coal,  which  is  abundant  and  relatively  economical,  is 
likely  to  continue  to  be  a  mqjor  source  of  power 
generation. 

A  long-term  view  is  essential  because  energy  capital  investments 
made  today  may  not  produce  power  for  a  decade,  given  long  lead  times 
for  design,  permitting,  and  construction.  Once  in  operation,  new  energy 
facilities  will  last  well  into  the  twenty-first  century. 

Energy  technologies  pertaining  to  pollution  prevention  fall  into 
three  categories: 

■  Clean  Fuels.  Energy  production  creates  less  pollution  if  the 
energy  sources  are  inherently  cleaner,  such  as  renewable 
solar  or  wind  power,  or,  in  the  case  of  fossil  fuels,  if  they  con¬ 
tain  less  sulfur  (reducing  sulfur  dioxide  formation),  produce 
less  combustion  residue  (ash),  or  emit  less  carbon  per  unit  of 
energy. 

■  Cleaner  Combustion.  Combustion  of  fuel  produces  fewer 
harmful  emissions  if  new  combustion  technology  is  inherently 
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cleaner.  By  reducing  the  need  for  pollutant  treatment  or  by 
improving  efficiency,  the  result  can  be  fewer  unwanted  emis¬ 
sions  per  unit  of  output. 

■  Efficient  End  Use.  Emissions  are  held  down  if  end-use  sec¬ 
tors  become  more  efficient,  thereby  demanding  less  energy 
and  creating  less  pollution. 

Energy  Production 

A  basic  energy  flow  diagram  (Figure  3-3)  shows  that  the  United 
States  relies  heavily  on  fossil  fuels. 

Nearly  90  percent  of  the  primary  energy  the  nation  consumes  is 
fossil — petroleum,  natural  gas,  and  coal.  Fossil  fuels  are  the  primary 
source  of  sulfur  dioxide,  nitrogen  oxides,  and  carbon  monoxide,  “criteria 
pollutants”  targeted  by  the  Clean  Air  Act.  Fossil  fuel  combustion  is  also 
a  leading  source  of  emissions  of  carbon  dioxide,  which  along  with  meth¬ 
ane,  nitrogen  oxides,  chlorofluorocarbons,  and  others  are  greenhouse 
gases. 

As  the  nation  and  the  world  seek  a  sustainable  energy-environ¬ 
mental  future,  nonfossil  fuel  sources  are  attractive  options.  However, 
the  economics  of  renewables  such  as  photovoltaics,  while  favorable  in 
some  locations,  are  unlikely  to  allow  for  large  substitutions  for  fossil 
fuels  in  the  near  term.  Nor  has  nuclear  technology,  another  nonfossil  al¬ 
ternative,  overcome  numerous  obstacles,  despite  promising  research  on 
advanced  reactors  that  incorporate  passive  safety  or  intrinsic  safety 
features  and  despite  efforts  to  develop  long-term  nuclear  waste  dis¬ 
posal.  Both  renewable  and  nuclear  alternatives  will  continue  to  be  pri¬ 
orities  for  research,  development,  and  incremental  additions  where 
justifiable.  But  in  the  immediate  future,  strategies  to  use  fossil  fuels  as 
cleanly  as  possible  are  needed  as  well. 

Table  3-3  summarizes  fossil  fuel  technologies  being  developed  for 
utilities  and  industry  that  are  inherently  more  efficient  and  of  less  im¬ 
pact  to  the  environment  than  current  technologies. 

Natural  gas  is  inherently  cleaner  than  coal  and  is  currently  the 
most  widely  used  combustion  fuel  in  industry.  Technology  advances 
promise  to  further  enhance  the  efficiency  and  thus  the  attractiveness  of 
gas.  The  combined  cycle  concept  (2a  in  Table  3-3)  first  combusts  gas  to 
drive  a  turbine,  then  uses  turbine  exhaust  heat  to  drive  a  steam  tur¬ 
bine — leading  to  higher  overall  efficiency.  Some  combustors  (4a,  5a)  use 
the  gas  turbine  exhaust  to  generate  steam  but  then  route  the  steam 
and  heat  back  into  the  same  gas  turbine  rather  than  driving  a  separate 
steam  turbine.  This  increases  the  gas  turbine  efficiency  and  lowers  ni¬ 
trous  oxide  emissions.  World  natural  gas  reserves,  however,  are  esti¬ 
mated  at  less  than  60  years  at  current  production  rates.^  Thus,  gas 
prices  may  rise  in  the  years  ahead. 


—Total  U.S.  energy  flow  In  quadrillion  Btu,  1989. 
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Table  3-3. — Comparison  of  costs,  emissions,  and  efficiency  of  U.S.  fossil 
fuel  technologies. _ 

ESTIMATED 


PLANT 

SO2 

NO. 

CARBON 

TECHNOLOGY 

COST 

REDUCED 

EMITTED 

EMITTED 

EFFICIENCY 

$' 

% 

mg" 

kg'" 

%♦ 

1 .  Conventional 

(steam  turbine) 
a.  Gas 

760 

180 

.14 

36 

b.  Coal  scrubber 

1600 

90 

300 

.25 

34 

2.  Combined  cycle 

(steam  and  gas) 
a.  Gas 

520 

_ 

15 

.10 

47 

b.  Coal  gasification 

1700 

99 

25 

.20 

42 

3.  Pressurized  fluidized- 

bed  combustion 

Coal  combined  cycle 

1200 

90 

60 

.19 

42 

4.  Steam-injected 

gas  tubrine 
a.  Gas 

410 

_ 

15 

.12 

40 

b.  Coal  gasification 

1300 

99 

25 

.24 

36 

5.  Intercooled  steam- 

injected  gas  turbine 
a.  Gas 

400 

10 

.10 

47 

b.  Coal  gasification 

1030 

99 

20 

.20 

42 

6.  Advanced  fuel  cells 

a.  Gas 

600-800 

— 

5-20 

.09-10 

50-55 

b.  Coal  gasification 

1000-1500 

99 

10-35 

.17-19 

45-52 

•dollars/kilowatt  of  capacity. 

’’milligrams  per  million  joules  of  electricity. 

’’’kilograms  of  carbon  as  CO2  kilowatt-hour. 

♦percent  stored  energy  converted  to  electricity. 

— trace  emissions  of  SOa. 

Source:  Adapted  from  Fulkerson,  W.,  R.R.  Judkins,  and  M.K.  Sanghvi.  "Energy  from  fossil  fuels,” 
Scientific  American  263(3):133,  (September  1990).  Copyright  ©  1990  by  Scientific  American,  Inc.  All 
rights  reserved. 

A  new  breed  of  clean-coal  technologies  has  been  developed  that  is 
likely  to  become  more  competitive.  These  technologies  achieve  pollution 
reduction  in  the  generation  process  rather  than  with  scrubbers,  allow¬ 
ing  cleaner  use  of  the  world’s  large  coal  reserves.  Table  3-3  presents  the 
superior  emissions  and  efficiency  characteristics  of  the  pressurized  flu¬ 
idized  bed  combustor  and  coal  gasification  systems  (2b,  3,  4b,  5b,  6b). 
The  fluidized  bed  technologies  reduce  pollutants  during  the  combustion 
process.  Coal  mixed  with  limestone  is  combusted  while  suspended  on 
jets  of  air  (fluidized),  and  the  sulfur  is  captured  by  the  limestone.  A 
drawback  is  that  the  limestone  increases  the  solid  waste  volume  as 
compared  to  a  conventional  coal  plant. 

Another  alternative  is  to  convert  coal  to  gas,  then  remove  the  sul¬ 
fur  prior  to  combustion.  The  coal  gas  is  combusted  in  a  variety  of  ways 
that  are  conceptually  the  same  as  the  natural  gas  systems  just  de¬ 
scribed.  (The  prototype  gasification  system  that  has  been  tested  is  the 
integrated  gas  combined  cycle — ^IGCC.  See  2b  in  Table  3-3.)  An  addi¬ 
tional  advantage  of  coal  gasification  is  that  solid  waste  is  less  than  half 
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Coal  gasification  plants  like  this  one  in  California’s  Mohave  Desert  promise 
increased  energy  efficiency  with  superior  environmental  performance 


compared  to  conventional  coal  plants. 


that  of  a  conventional  coal  plant.  Coal  gasification  also  has  the  poten¬ 
tial  for  multiple  uses.  The  gasifier  can  accept  sewage  or  hazardous 
waste,  fixing  the  hazardous  elements  into  the  inert  glasslike  slag  that 
is  a  byproduct  of  the  gasification  process.^®  This  material  can  then  be 
used  as  a  construction  material  in  highways  and  other  projects.  In  addi¬ 
tion,  the  gas  used  to  drive  the  turbine  can  also  be  a  feedstock  for  indus¬ 
trial  processes,  such  as  for  production  of  methanol,  a  transportation 
fuel.  This  presents  the  opportunity  for  an  integrated  industrial  feed¬ 
stock  and  energy  production  facility  that  uses  resources  abundant  in 
the  United  States.^® 

The  coal  gasification  and  fluidized  bed  technologies  have  been 
tested  in  operation  at  various  sites  during  the  1980s,  and  industries  are 
considering  them  for  planned  new  capacity.^^  The  Tennessee  Valley  Au¬ 
thority,  in  cooperation  with  the  Electric  Power  Research  Institute,  pro¬ 
poses  to  develop  an  IGCC  process  that  will  co-produce  electricity  and 
urea  for  fertilizer.  The  future  leads  to  even  higher  efficiencies  using  the 
gas  in  combination  with  fuel  cells  (item  6  in  Table  3-3).  These  concepts, 
still  in  research  and  thus  likely  to  be  unavailable  until  the  21st  century, 
would  eliminate  combustion,  deriving  energy  from  an  electrochemical 
process. 
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In  summary,  these  systems  demonstrate  the  advantages  of  avoid¬ 
ing  pollution  by  design — at  the  front  end  of  the  process — and  achieving 
better  efficiency.  The  advantage  also  extends  to  global  markets.  The 
United  States  enjoys  a  competitive  lead  in  these  technologies  and  is 
likely  to  remain  a  leader.®^  Other  countries  with  large  reserves  of  coal, 
such  as  China  and  the  U.S.S.R.,  are  prime  candidates  to  adopt  U.S. 
clean  coal  technology. 

Energy  Efficiency 

Pollution  prevention  and  energy  efficiency  are  closely  related  not 
only  in  the  powerplant  but  also  in  end  uses  of  energy. 

From  1970  to  1989  U.S.  electricity  use  grew  89  percent,  and  gross 
national  product  (GNP)  in  constant  dollars  grew  71  percent,  while  basic 
energy  consumption  in  the  United  States  rose  only  22  percent — clear 
evidence  of  an  increasingly  energy-efficient  economy.^^  Overall,  the 
United  States  is  becoming  more  efficient  as  it  phases  in  new  technology 
and  switches  to  electricity  from  direct  fuel  use  at  the  end-use  level. 
These  trends  are  likely  to  continue:  concern  over  uncertain  fuel  prices 
will  drive  efficient  technologies,  while  growing  electricity  use  is  a  prod¬ 
uct  of  its  inherent  flexibility,  economy,  and  stability. 

Energy  efficiency  gains  have  been  the  target  of  many  recent  stud¬ 
ies.  Trends  in  end  uses  are  linked  to  economics  and  consumer  prefer¬ 
ences,  which  government  policy  may  influence  but  cannot  control.  The 
results  of  such  studies  vary  widely  depending  upon  the  assumptions 
used.  Nonetheless,  most  studies  agree  that  overall  end-use  demand  will 
increase  in  the  future.  Efllciency  gains  will  restrain  demand  growth  but 
probably  will  not  reduce  demand  below  current  levels.®^ 

A  useful  way  to  examine  efficiency  potential  is  through  its  rela¬ 
tionship  to  cost.  Figure  3-4  demonstrates  how  differing  assumptions 
can  lead  to  different  predictions  of  potential  electricity  savings  for  vari¬ 
ous  costs.  The  two  estimates  from  the  Electric  Power  Research  Insti¬ 
tute  and  the  Rocky  Mountain  Institute  generally  agree  on  those 
technologies  that  have  greatest  potential  for  cost-effective  savings 
(lighting  and  motors)  but  disagree  on  the  costs  involved. 

Building  Sector 

Using  models  from  Department  of  Energy  national  laboratories. 
Table  3-4  divides  national  energy  consumption  into  a  building  sector, 
industrial  sector,  and  transportation  sector. 

The  building  sector’s  consumption  is  37  percent  of  total  U.S.  en¬ 
ergy  consumption.  By  far  the  largest  demand  is  for  space  heat,  air  con¬ 
ditioning,  and  ventilation  in  both  the  residential  and  commercial 
components  of  the  building  sector.  Next,  a  large  “other”  category  covers 
numerous  appliances,  followed  by  commercial  lighting,  residential 
water  heat,  and  refrigerators.  These  are  the  logical  targets  for  demand 
reduction.^ 
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Figure  3-4.— Estimated  cost  and  scale  of  potential  electricity  savings,  1990. 


potential  electricity  savings 
(percent  of  total  electricity  consumption) 


EPRI 


RMI 


1.  Industrial  process  10.  Res.  appliances 

heating  11.  Electrolytics 

2.  Residential  lighting  12.  Res.  space  heating 

3.  Res.  water  heating  13.  Comm,  and  ind. 

4.  Commercial  water  space  heating 

heating  14.  Comm,  ventilation 

5.  Comm,  lighting  15.  Comm,  water  heating 

6.  Comm,  cooking  (heat  pump  or  solar) 

7.  Comm,  cooling  16.  Res.  cooling 

8.  Comm,  refrigeration  17.  Res.  water  heating 

9.  Ind.  motor  drives  (heat  pump  or  solar) 


1.  Lighting 

2.  Lighting’s  effect 
on  heating  and 
cooling 

3.  Water  heating 

4.  Drive  power 

5.  Electronics 


6.  Cooling 

7.  Ind.  process  heat 

8.  Electrolysis 

9.  Res.  process  heat 

10.  Space  heating 

11.  Water  heating 

(solar) 


Source:  Adapted  from  Fickett,  A.P.,  C.W.  Ceilings,  and  A.B.  Lovins,  ‘Efficient  use  of 
electricity,*  Scientific  American  263(3):72,  (September  1990).  Copyright  1990  by 
Scientific  American,  Inc.  All  rights  reserved. 


Prospects  for  major  building  savings  are  shown  in  Tables  3-5  and 
3-6.  Other  significant  improvements  could  include  the  following:^® 

■  Better  Building  Shells.  Homeowners  are  familiar  with  the 
notion  of  improvements  in  space  heat  and  cooling  if  they  have 
considered  window  coatings  and  better  home  insulation.  For 
example,  single-glass  R-1  windows  have  poor  insulating  capa¬ 
bility.  R-2  double-glazed  windows  (two  panes  separated  by  a 
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Table  3-4.— U.S.  fuel  consumption  by  sector  in  1985, 1988,  and  1990. 


SECTOR 

1985 

1988 

1990 

Industrial 

27.1 

29.1 

29.1 

Transportion 

20.1 

21.9 

21.7 

Building 

26.8 

29.1 

30.3 

Residential 

Space  heat 

6.5 

7.0 

Water  heat 

2.8 

2.9 

Refrigerator 

1.9 

2.0 

Air  conditioning 

1.1 

1.2 

Other 

3.7 

4.1 

Total 

16.0 

17.2 

Commercial 

Space  heat 

4.1 

Air  conditioning 

1.3 

Ventilation 

1.6 

Lighting 

3.3 

Other 

2.8 

Total 

10.8 

13.1 

By  fuel 

Electricity 

16.9 

18.7 

19.3 

Oil 

2.6 

2.7 

2.1 

Natural  gas 

7.1 

7.5 

8.4 

Coal/other 

0.2 

0.2 

0.5 

Total 

26.8 

29.1 

30.3 

Source;  Data  is  adapted  from  the  Lawrence  Berkeley  Lat>oratory  Residential  Energy  Model  and  the 
National  Commercial  Energy  Model  maintained  by  Pacific  Northwest  Laboratories  as  reported  in  Carls- 
mith,  R.S.,  etal..  Energy  Efficiency:  How  Far  Can  We  Go?  ORNL/TM-11441,  (Oak  Ridge,  TN:  Oak 
Ridge  National  Laboratory,  January  1990). 


Table  3-5. — Savings  potential  and  cost  effectiveness  of  energy-efficient 
lighting  technologies. _ 


TECHNOLOGY 

SAVINGS 

POTENTIAL* 

ENERGY 

PRODUCED 

UNIT 

COST** 

SIMPLE 

PAYBACK 

% 

kWhlyr 

1988$ 

year 

Compact  fluorescent 

60-75 

125-200 

15-20 

1.1 -2.3 

replacing  incandescent 

High-efficiency 

15-20 

23-31 

1-2 

0.5-1. 2 

fluorescent  lamp*** 

High-efficiency 

10 

30-40 

4-6 

1. 4-2.8 

magnetic  ballast^ 

Electronic  ballast^^ 

20-25 

70-90 

25-40 

3.9-8.0 

Optical  reflector^^^ 

30-50 

150-300 

25-50 

1 .2-4.7 

Day-lighting  controls 

25-50 

2.2-44 

0.5-1 .5 

1 .6-9.6 

Occupancy  sensors 

30-50 

2.6-4.4 

0.4- 1.0 

1. 3-5.4 

'Lighting  electricity  savings,  assuming  lights  in  a  commercial  building  are  3,500  hr/yr. 

"Cost  includes  installation  for  add-on  retrofit  measures.  In  cases  where  an  efficiency  product  replaces 
a  standard  product,  the  incremental  equipment  cost  is  given. 

"'Based  on  the  1986  national-average  commercial-sector  electricity  price  $0.071 /kWh.  Based  on  a  48" 
fluorescent  tube,  the  most  common  type. 

^Based  on  a  ballast  that  operates  two  48"  fluorescent  lamps,  the  most  common  cir  design. 
ttBased  on  removal  of  one  or  two  48"  lamps  from  a  fixture  originally  containing  three  or  four  lamps. 
♦t^The  electricity-savings  potential  and  unit-cost  values  are  provided  per  sq.  ft.  floor  area,  assuming 
installation  in  a  large  office  building. 

Source:  Geller,  H.S.,  "Commercial  Building  Equipment  Efficiency;  A  State-of-fhe-Art  Review,"  (Wash¬ 
ington,  DC:  American  Council  for  an  Energy  Efficient  Economy,  May  1988),  Table  25-92  in  National 
Acid  Precipitation  Assessment  Program,  State  of  ScienceiTechnology  Report  25,  (Washington,  DC: 
NAPAP,  in  press). 
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Table  3-6. — Energy  consumption  and  conservation  potential  of  major 
residential  appliances.  1986-1990. _ 


PRODUCT 

1986 

STOCK* 

1986 

NEW** 

1986 

BESr** 

ADVANCED 
TECHNOLOGY 
FOR  1990sf 

Refrigerator 

1450 

1100 

750 

300-500 

Freezer 

1050 

750 

430 

200-300 

Central  air  conditioning 

3500 

2900 

1800 

1200-1500 

Room  air  conditioning 

900 

750 

500 

300-400 

Electric  water  heating 

4000 

3500 

1600 

1000-1500 

Electric  range 

800 

750 

700 

400-500 

Electric  clothes  dryer 

1000 

900 

800 

250-500 

Lighting 

1000 

1000 

650^+ 

350-500 

Gas  space  heating 

730 

620 

500 

300-500 

Gas  water  heating 

270 

250 

200 

100-150 

Gas  range 

70 

50 

40 

25-30 

Gas  clothes  dryer 

50 

40 

35 

30-35 

*UEC  per  typical  installation  in  the  1986  housing  stock. 

**UEC  for  the  typical  model  produced  in  1986. 

***UEC  for  the  best  model  mass-produced  in  1986. 

*UEC  possible  in  new  models  by  the  mid  1990s.  if  further  cost-effective  advances  in  energy  efficiency 
are  made. 

^Assume  that  most-heavily  used  incandescent  lamps  are  replaced  with  compact  fluorescent. 

Source;  Geller  in  NAPAP,  Table  25-94. 


quarter-inch  of  air)  are  twice  as  resistant  to  heat  loss.  Better 
insulating  windows  with  ratings  as  high  as  R-19  have  been 
created  by  adding  coatings  and  layers  of  gas  between  the 
panes.  “Super'*  windows  cost  more  than  conventional 
windows  but  cut  monthly  energy  bills.  As  insulation  is  im¬ 
proved,  owners  may  need  to  provide  adequate  ventilation  to 
avoid  indoor  air  pollution. 

■  Advanced  Equipment.  Better  controls  or  new  uses  for  ap¬ 
pliances  have  potential.  Sensors  can  switch  lighting  or  appli¬ 
ances  off  after  a  given  period  of  disuse.  Hot  water  heaters 
may  double  as  furnaces  in  a  super  insulated  house. 

■  Tree  Planting.  By  planting  shade  trees  and  painting  struc¬ 
tures  lighter  colors,  owners  can  save  20  to  50  percent  of  a 
building's  cooling  wattage  on  a  hot  day. 

Industrial  Sector 

Government  statistics  collected  on  U.S.  industrial  energy  use  pres¬ 
ent  the  big  picture  of  economic  activity  and  opportunities  for  energy  ef¬ 
ficiency.  Table  3-4  shows  that  in  1990  the  industrial  sector  consumed 
approximately  36  percent  of  the  total  gross  U.S.  consumption  (including 
transmission  and  conversion  losses  by  utilities).  Table  3-7  breaks  out 
energy  consumption  by  the  manufacturing  sector  in  1985,  the  last  year 
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Table  3-7. — Energy  consumption  by  the  manufacturing  sector  by  industry  group  and  type  of  fuel,  1985. 
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for  which  data  were  available,  excluding  electrical  losses,  energy  used 
as  feedstock  (such  as  natural  gas  and  petroleum),  and  several  indus¬ 
trial  sectors:  construction,  mining,  agriculture,  fishing,  and  forestry. 

These  statistics  indicate  that  the  largest  industrial  consumers  of 
energy  were,  in  descending  order:  chemicals,  petroleum  and  coal,  pri¬ 
mary  metals,  and  paper,  each  of  which  consumed  more  than  2.0  quads. 
The  next  cluster  of  energy  users  were  food  and  kindred  products  and 
stone-clay-glass,  using  just  under  1.0  quad  each.  All  other  listed  indus¬ 
tries  consume  much  smaller  amounts  of  energy. 

Energy  efiicien(y  by  the  manufacturing  sector  is  addressed  in 
Table  3-8. 


Table  3-8. — Energy  efficiency  of  the  manufacturing  sector  by  industry  group, 
1980  and  1985. 


SIC 

CODE 

INDUSTRY  GROUP 

ENERGY 

EFFICIENCY 

RATIOS* 

1980  1985 

ENERGY 

EFFICIENCY 

CHANGE" 

20 

Food  and  kindred  products 

thousand  Btui$ 
3.5  2.7 

% 

22.9 

21 

Tobacco  manufactures 

W 

W 

W 

22 

Textile  mill  products 

5.7 

4.8 

16.3 

23 

Apparel  and  other  textile  products 

NA 

NA 

NA 

24 

Lumber  and  wood  products 

W 

W 

W 

25 

Furniture  and  fixtures 

1.9 

1.6 

17.4 

26 

Paper  and  allied  products 

16.0 

13.9 

13.0 

27 

Printing  and  publishing 

1.1 

0.9 

15.2 

28 

Chemicals  and  allied  products 

15.1 

12.4 

17.6 

29 

Petroleum  and  coal  products 

5.4 

4.4 

19.8 

30 

Rubber  and  misc.  plastics  products 

4.3 

3.1 

27.8 

31 

Leather  and  leather  products 

W 

W 

W 

32 

Stone,  clay,  and  glass  products 

21.6 

16.6 

23.0 

33 

Primary  metal  industries 

16.4 

14.6 

11.0 

34 

Fabricated  metal  products 

2.8 

2.3 

16.4 

35 

Machinery,  except  electrical 

1.7 

0.9 

43.6 

36 

Electrical  and  electronic  equipment 

1.7 

1.2 

26.4 

37 

Transportation  equipment 

1.5 

1.1 

25.0 

38 

Instruments  and  related  products 

1.7 

1.2 

29.3 

39 

Misc.  manufacturing  industries 

1.8 

1.4 

23.9 

— 

All  manufacturing 

5.8 

4.4 

25.1 

‘Thousand  Btu  per  constant  (1980)  dollar  of  value  of  shipments  and  receipts 

“A  decrease  in  the  energy  efficiency  ratio  results  in  an  increase  in  energy  efficiency  represented  by  a 

positive  value. 

W  =  Withheld  because  relative  standard  error  is  greater  than  or  equal  to  50  percent. 

NA  -  Not  available. 

Source;  DOE,  Annual  Energy  Review,  page  39. 


107 


ENVIRONMENTAL  QUALITY 


These  figures  show  varying  levels  of  efficiency,  calculated  as  the 
ratio  of  energy  use  per  dollar  of  value  of  shipments  and  receipts.  The 
most  energy-intensive  industries  are  stone-clay-glass,  primary  metals, 
paper,  and  chemicals,  with  ratios  in  the  range  of  12-1  to  16-1 — well 
above  those  of  other  industries.  This  variation  is  explained  by  the  fact 
that  the  most  energy-intensive  activities  are  those  that  convert  raw 
materials  into  usable  form  for  other  industries.  A  comparison  of  Tables 
3-7  and  3-8  reveals  that  these  basic  processing  industries  are  among 
the  top  users  of  petroleum  and  coal  and  thus  they  contribute  heavily  to 
energy-related  pollution.  To  the  extent  that  industrial  energy  efficiency 
can  be  improved — gaining  greater  output  from  the  same  or  less  energy 
input — economic  and  environmental  objectives  may  be  achieved  simul¬ 
taneously. 

The  data  in  Table  3-8  on  changes  in  efQciency  show  a  substantial 
improvement  since  1980  in  most  manufacturing  sectors,  ranging  from 
11  percent  for  primary  metals  to  nearly  44  percent  for  machinery.  Even 
so,  efficiencies  remain  far  below  the  theoretical  maximums  imposed  by 
the  laws  of  thermodynamics.  For  example,  one  study  estimated  that  the 
iron  and  steel  industry  is  at  approximately  23  percent  of  maximum 
achievable  efficiency,  aluminum  at  13  percent,  and  petroleum  at  9  per¬ 
cent.  The  pulp  and  paper  industry,  which  could  theoretically  use  its  own 
lignin  wastes  for  fuel,  currently  uses  as  much  as  three-quarters  of  a  ton 
of  oil  to  produce  one  ton  of  paper.®^ 

Despite  the  diversity  of  industrial  activities  in  the  United  States, 
generic  technologies  are  in  development,  both  near-  and  long-term,  that 
have  the  potential  to  improve  efficiency  and  prevent  the  pollution  con¬ 
tribution  of  many  industries.  Among  these  cross-cutting  developments 
are  the  following:^ 

■  High  Efficiency  Motors.  Motors  represent  more  than  half 
of  the  nation’s  industrial  uses  of  electricity.  High  efficiency 
models  have  variable  speed  drives  that  adjust  up  or  down 
with  load  and  may  someday  use  high  temperature  supercon¬ 
ducting  materials. 

■  New  Catalysts.  New  classes  of  catalysts  are  an  appropriate 
target  for  research  to  promote  lower  energy  chemical  conver¬ 
sions,  as  in  the  production  of  methanol  from  methane  or  in 
certain  emission  control  devices. 

■  Separation  Processes.  Less  energy-intensive  separation 
processes  are  needed  with  better  membrane  materials,  better 
solvent  extraction  techniques,  and  advanced  heat  recovery 
and  use  in  paper  and  textile  processing. 
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■  Heat  Recovery  and  Cogeneration.  Using  in-house  waste 
heat  to  drive  turbines  for  energy  cuts  utility  bills.  Typical 
cogeneration  in  industry  turns  10  to  15  percent  of  energy  to 
electricity;  steam-ii^jected  turbines  can  exceed  40  percent. 

In  the  chemical,  petroleum,  and  stone-clay-glass  industries,  ge¬ 
neric  technology  improvements  offer  the  greatest  promise  for  pollution 
prevention.  Primary  metals  manufacturing  could  benefit  from  several 
industry-specific  efficiency  improvements.^®  The  amount  of  energy 
needed  to  produce  steel  in  2010  could  be  cut  42  percent,  an  improve¬ 
ment  of  2.4  percent  per  year,  through  greater  use  of  such  technologies 
as  the  currently  available  electric  arc  furnace,  which  is  more  efhcient 
than  combustion  furnaces  and  can  use  virtually  100-percent  scrap;  near 
net-shape  casting,  currently  available  and  well  understood;  and  direct 
steelmaking,  still  in  development,  which  combines  four  smelting  pro¬ 
cesses  into  one  step.  A  1.5-percent-per-year  improvement  through  2010 
would  merely  bring  U.S.  steelmakers  to  the  1990  Japanese  level  of  effi¬ 
ciency. 

For  other  metals,  the  efficiency  of  aluminum  production  could  be 
enhanced  up  to  36  percent  by  2010  with  improved  electrolytic  reduction 
cells  and  electrodes  and  related  advances  in  research  or  development. 
An  efficient  technique  for  nonferrous  smelting  is  available — flash 
smelting — that  also  attacks  the  largest  single  source  of  industrial  pro¬ 
cess  sulfur  emissions.  By  increasing  the  concentration  of  sulfur  dioxide 
in  the  smelter  emissions,  removal  of  sulfur  dioxide  by  acid  plants  is  im¬ 
proved  to  96  to  99  percent.^®  Greater  use  is  a  financial  decision,  how¬ 
ever. 

In  the  paper  industry,  33-  to  40-percent  improvements  in  energy 
efficiency  may  be  possible  by  2010  by  using  such  advances  as  continu¬ 
ous  digesters,  oxygen  bleaching,  better  evaporators,  computer  controls, 
sensors,  and  better  drying  techniques.  Paper  recycling  uses  only  half 
the  energy  of  the  prevalent  Kraft  production  process.^^ 

Indeed,  greater  recycling  can  reduce  not  only  the  nation’s  quantity 
of  solid  waste  but  also  the  pollution  associated  with  energy  use.  The 
most  energy-  and  pollution-intensive  operations  involve  the  prepara¬ 
tion  of  virgin  materials.  Ironically,  many  companies  look  for  ways  to 
reuse  the  scrap  they  create  in  the  factory,  but  few  retrieve  their  prod¬ 
ucts  after  they  are  used  by  the  consumer.  Among  those  industries  in 
which  recycling  occurs,  some  experts  have  estimated  that  recycled  glass 
requires  only  70  percent  of  the  energy  needed  for  new  glass,  reiycled 
steel  approximately  65  percent,  plastic  37  percent,  and  aluminum — 
recycling’s  greatest  success  story — 28  percent.^^ 
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Encouraging  Energy  Efficiency 

The  pollution  prevention  ethic,  which  tends  to  merge  economic  and 
environmental  objectives,  obviously  requires  that  energy  services  be 
provided  in  the  cleanest,  most  elHcient  manner  possible.  How  can  the 
nation  advance  energy  efficiency? 

A  basic  reliance  on  market  forces  can  be  expected  to  provide  an  in¬ 
centive  for  both  short-term  efficiency  improvements  and  long-term 
technological  change.  This  was  demonstrated  in  the  economy  since 
1973  as  overall  energy  efficiency  improved  in  response  to  energy  supply 
disruptions,  price  volatility,  and  the  introduction  of  new  technologies. 
The  efficiency  progress  slowed  when  energy  prices  eased. 

Utility  Programs 

Market  forces  have  had  a  slower  and  more  limited  impact  on  elec¬ 
tric  utilities  since  their  prices  and  practices  are  regulated  by  state  pub¬ 
lic  utility  commissions  (PUCs).  Traditionally,  even  though  utilities  in 
some  states  were  reimbursed  for  the  costs  of  efficiency  measures  and 
environmental  controls,  the  incentives  were  inadequate  to  offset  the  de¬ 
pressed  revenues  resulting  from  such  programs.  Regulatory  policies 
tended  to  meet  growing  demand  by  simply  using  economic  cost  compar¬ 
isons  to  select  the  next  plant  addition. 

Recently,  coalitions  of  utilities,  environmental  groups,  and  small 
energy  service  companies  have  collaborated  with  state  PUCs  to  develop 
profit  incentives  to  enable  utilities  to  earn  a  return  on  efficiency  invest¬ 
ments  commensurate  with  that  earned  on  supply-side  investments. 
Profit  incentives  are  being  implemented  in  Rhode  Island,  Massachu¬ 
setts,  New  York,  and  California,  and  related  regulatory  reforms  are  pro¬ 
ceeding  in  other  states  under  various  labels:  demand-side  management 
(DSM),  least-cost  utility  planning  (LCUP),  integrated  value-based  plan¬ 
ning  (IVP),  or  integrated  resource  planning  (IRP).  Currently,  29  states 
are  examining  steps  to  incorporate  environmental  costs  into  electric  re¬ 
source  decisions.  What  these  reforms  all  have  in  common  is  an  attempt 
to  develop  mechanisms  that  allow  companies  and  regulators  to  evalu¬ 
ate  both  supply-  and  demand-side  options  on  a  level  playing  field.  In  al¬ 
most  every  case,  energy  efficiency  investments  are  being  transformed 
from  an  afterthought  to  a  profitable  priority.^® 

Today,  industry  leaders  such  as  Pacific  Gas  and  Electric  (PG&E), 
Southern  California  Edison  (SCE),  and  New  England  Electric  System 
(NEES)  are  moving  vigorously  ahead.  PG&E  expects  to  meet  three- 
quarters  of  its  new  demand  through  the  year  2000  with  efficiency  and 
conservation  savings,  spending  up  to  $2  billion  on  the  effort.^^  SCE  con¬ 
ducts  its  “Welcome  Home”  program  to  foster  the  building  of  houses,  con¬ 
dominiums,  and  apartment  buildings  that  are  energy-efficient.  The 
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program  also  provides  homebuyers  with  energy  audits,  advice,  rebates 
on  the  purchase  of  efficient  equipment,  and  devices  to  manage  energy 
wisely.  The  utility  set  a  goal  for  1990  of  seeing  20,000  new  residential 
units  built  to  program  standards.^*^  NEES  has  joined  forces  with  the 
Conservation  Law  Foundation  to  provide  $85  million  in  1991  to 
customers  for  efficient  lighting,  insulation,  and  weatherization  in 
20,000  homes.  The  utility,  which  also  purchases  and  installs  efficient 
motors,  lighting,  heating,  and  ventilation  in  the  commercial  sector, 
plans  total  efficiency  investments  of  $420  million  over  the  next  six 
years.^ 

The  1990  amendments  to  the  U.S.  Clean  Air  Act  will  also  promote 
the  campaign  for  efficiency.  Under  the  acid  rain  portion  of  the  new  law, 
utilities  have  the  flexibility  and  the  incentive  to  make  the  largest  re¬ 
ductions  possible,  at  least  cost.  And  in  nearly  every  case,  efficiency  in¬ 
vestments  will  be  a  part  of  the  equation.  A  study  sponsored  in  part  by  a 
bipartisan  coalition  of  state  governors  showed  that  utilities  hardest  hit 
by  the  acid  rain  portions  of  the  Clean  Air  Act  could  cut  their  compliance 
bill  in  half  through  aggressive  efficiency  and  conservation  programs.^^ 
Electricity  demand  restraint  will  also  help  to  buy  time  for  improve¬ 
ments  in  the  technology  of  energy  production  and  emissions  control. 

Federal  leadership  can  also  stimulate  the  market  in  “negawatts” — 
energy  savings — ^by  encouraging  more  efficient  housing,  buildings,  and 
equipment.  To  achieve  energy  savings  in  commercial  structures,  the 
Department  of  Energy  (DOE)  has  developed  a  set  of  voluntary  stan¬ 
dards  that  will  be  revised  approximately  every  five  years  to  stimulate 
innovation  and  reflect  the  current  state  of  technology.  Application  of 
these  standards  in  new  commercial  construction  is  expected  to  result  in 
energy  savings  of  20  to  25  percent.  As  for  equipment,  DOE  will  soon 
issue  mandatory  updated  national  energy  standards  for  new  washing 
machines,  dryers,  and  dishwashers.  Such  mandatory  standards  were 
issued  for  refrigerators  in  1989.  DOE  has  also  begun  efforts  to  update 
the  mandatory  efficiency  standards  for  furnaces,  air  conditioners,  heat 
pumps,  and  other  major  residential  appliances. 

Government  can  also  be  a  catalyst  for  change  by  altering  its  en¬ 
ergy  consumption  habits.  DOE  building  standards  are  mandatory  for 
new  federal  buildings.  Contracts  for  retrofits  of  existing  buildings  to 
make  them  more  energy  efficient  are  on  the  rise  as  local  utilities  see  in¬ 
efficient  federal  buildings  as  targets  of  opportunity.  In  one  such  pro¬ 
gram,  the  General  Services  Administration,  in  coordination  with  the 
Potomac  Electric  Power  Company,  will  install  lighting  retrofits  in  about 
25  of  the  largest  federal  buildings  in  the  Washington,  DC,  area.  By 
1992,  the  project  is  expected  to  save  25  percent  of  the  energy  used  for 
lighting  these  buildings.  Overall,  the  federal  government  could  save  up 
to  10  percent  of  its  building  energy  use  per  square  foot  by  1995  and  20 
percent  by  2005,  compared  to  1985  levels.^® 
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Barriers  to  Energy  Efficiency 

Barriers  do  exist  in  the  path  of  energy  efficiency  progress.  The  in¬ 
vigorated  efficiency  movement  will  require  time  and  effort  to  permeate 
the  national  scene.  As  with  pollution  prevention,  a  primary  challenge  is 
information:  only  a  modest  amount  is  available  concerning  the  costs 
and  performance  of  energy  demand-management  programs.  A  con¬ 
certed  effort  by  DOE,  the  industry-sponsored  Electric  Power  Research 
Institute  (EPRI),  and  other  organizations  to  gather  more  data  from  ac¬ 
tual  experience  will  enable  interested  parties  to  design  more  successful 
programs.  Currently,  DOE  provides  assistance  to  utilities  and  state 
public  utility  commissions  through  its  Integrated  Resource  Manage¬ 
ment  Program  (IRP),  which  helps  measure  the  effectiveness  of  effi¬ 
ciency  programs  and  operates  a  national  data  bank.  Funding  for  this 
program  totaled  $1.3  million  in  fiscal  1990  and  $3  million  in  fiscal  1991. 

Energy-efficient  systems  that  are  cost-effective  over  their  life-cycle 
generally  have  higher  first  costs.  Builders  tend  to  be  interested  in  first 
costs  and  have  not  been  accountable  to  owners  for  energy  efficiency. 
Only  a  handful  of  mortgage  lenders  encourage  buyers  to  finance  effi¬ 
ciency  improvements  at  the  time  of  purchase.  Owners  who  rent  their 
dwellings  to  others  frequently  do  not  pay  the  utility  bills,  so  price  sig¬ 
nals  may  not  lead  to  efficiency  improvements. 

Industry  managers  often  require  paybacks  of  two  years  or  less  for 
cost-saving  investments  such  as  energy  efficiency.  Other  choices  being 
equal,  industry  also  tends  to  allocate  greater  capital  funds  to  market 
share  development  rather  than  cost-saving  efficiency  investments.^®  A 
long-term  capital  investment  program  favoring  efficien(y  will  therefore 
require  changes  in  attitudes  as  much  as  correct  information  and  price 
signals. 

The  source  of  long-term  change  in  end-use  efficiency  is  research, 
development,  and  commercialization  of  technologies  that  address  both 
energy  and  environmental  needs.  Federal  funding  for  energy  efficiency 
research  and  development  is  likely  to  remain  a  fraction  of  that  for  en¬ 
ergy  production.  Ultimately,  therefore,  efficiency  progress  depends  on 
market  signals  and  the  initiative  of  the  private  sector.  But  the  short 
capital-recovery  requirements  by  businesses  today  do  not  favor  long¬ 
term  energy  investment,  particularly  in  small-  and  medium-sized  com¬ 
panies.®®  Public-private  partnerships,  such  as  those  authorized  by  the 
National  Competitiveness  Technology  Transfer  Act  of  1989,  which  di¬ 
rected  the  national  laboratories  to  help  speed  the  transition  of  new 
technologies  into  the  marketplace,  can  expand  the  capital-recovery  ho¬ 
rizon.  Not  only  should  this  research  and  development  be  focused  on  bet¬ 
ter  demand-side  items  such  as  efficient  appliances,  windows,  or 
building  designs,  but  also  on  cleaner  and  more  productive  supply  op¬ 
tions. 
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Existing  Programs 

The  nation  is  making  considerable  efforts  to  meet  the  technical 
challenge  of  pollution  prevention  at  the  federal,  state,  and  local  levels. 
Legislation  and  government  programs  can  be  catalysts  for  wider  adop¬ 
tion  of  the  pollution  prevention  ethic.  But  government  action  by  itself, 
no  matter  how  clear  or  prescriptive,  is  insufficient.  Other  methods  such 
as  market  incentives  and  education  are  also  necessary.  This  section 
provides  snapshots  of  the  key  activities  and  progress  in  1990. 


Federal  Agencies 

Several  federal  departments  and  agencies  with  antipoUution  re¬ 
sponsibilities  moved  forward  toward  pollution  prevention  in  1990. 
Among  others,  EPA  advanced  an  array  of  programs,  and  both  CEQ  and 
ERA  developed  outreach  and  policy  initiatives.  The  Department  of  Agri¬ 
culture  continued  to  pursue  pollution  prevention  initiatives  oriented  to¬ 
ward  the  large  nonpoint  source  issues  of  the  nation’s  croplands,  and  the 
Department  of  Transportation  gained  new  responsibilities  under  the 
Oil  Pollution  Act  of  1990  and  the  new  National  Transportation  Policy. 

As  a  major  building  landlord,  the  General  Services  Administration 
(GSA)  actively  pursued  an  energy  conservation  program  that  reduced 
energy  consumption  25  percent  from  1973  to  1975  and  an  additional  25 
percent  from  1975  to  1985,  while  reducing  petroleum  consumption  76 
percent  during  the  same  period.  GSA  also  administered  an  under¬ 
ground  storage  tank  testing  and  remediation  program  and  a  hazardous 
materials  spill  prevention  and  control  program.  Along  with  an  empha¬ 
sis  on  recycling  in  its  office  buildings,  GSA  is  giving  priority  to  building 
insulation  that  uses  recovered  materials. 

The  Department  of  Energy  (DOE)  and  the  Department  of  Defense 
(DOD)  incorporated  prevention  into  their  large  industrial  operations 
and  hazardous  waste  programs.  These  two  departments  have  worked 
closely  with  EPA  as  the  requirements  for  waste  management  have  pro¬ 
gressed  toward  the  pollution  prevention  doctrine.  The  DOE  and  DOD 
programs  will  contribute  to  the  national  environmental  effort  beyond 
their  operations;  they  also  represent  test  beds  for  technologies  of  use  to 
the  private  sector  and  markets  for  materials  that  could  be  provided 
from  processes  using  pollution  prevention. 

Environmental  Protection  Agency 

As  the  nation’s  primary  environmental  regulatory  agency,  EPA  has 
named  pollution  prevention  one  of  its  priorities  for  the  1990s  and  be¬ 
yond.  In  its  report  of  September  1990,  the  EPA  Science  Advisory  Board 
recommended  an  emphasis  on  pollution  prevention  as  the  preferred  op¬ 
tion  for  reducing  risk.®^ 
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In  1988,  EPA  established  an  Office  of  Pollution  Prevention  within 
its  Office  of  Policy,  Planning,  and  Evaluation,  and  in  each  of  its  ten  re¬ 
gional  offices.  More  recently,  EPA  released  a  pollution  prevention  strat¬ 
egy  for  the  following  purposes: 

•  Addressing  obstacles, 

*  Expanding  public  participation, 

•  Emphasizing  partnerships  with  the  private  sector  and 
with  other  federal  agencies, 

*  Supporting  state  technical  assistance  programs, 

•  Promoting  outreach  and  training, 

*  Integrating  pollution  prevention  concepts  in  regulations 
and  permits, 

•  Leveraging  enforcement, 

•  Underscoring  a  research  strategy, 

*  Encouraging  cleaner  products  and  technologies,  and 

*  Promoting  institutional  change  within  EPA. 

The  EPA  strategy  addresses  pollution  prevention  in  terms  of  manufac¬ 
turing  and  chemical  use,  agriculture,  and  energy  (including  transporta¬ 
tion).^^  It  also  reiterates  the  EPA  plan  to  target  certain  chemicals  for 
voluntary  reductions.  The  agency  is  identifying  15  to  20  toxics  of  great¬ 
est  concern  from  the  Toxics  Release  Inventory  and  proposes  a  goal  of  re¬ 
ducing  the  total  releases  of  these  target  chemicals  by  one-third  by  1992 
and  by  at  least  half  by  1995. 

Commitments  of  staff,  grants,  and  contract  dollars  have  helped  in¬ 
troduce  the  pollution  prevention  ethic  to  EPA  employees  and  citizens. 
The  agency  has  committed  nearly  $11  million  since  1989  to  incentive 
grants  for  source  reduction,  recycling,  and  pollution  prevention.  These 
grants  have  strengthened  state  technical  assistance  programs  for  in¬ 
dustry.  In  1991  and  1992  EPA  offices  plan  to  set  aside  2  percent  of  con¬ 
tract  dollars  (approximately  $12  million)  for  innovative  pollution 
prevention  projects.  The  projects  will  address  issues  ranging  from  edu¬ 
cation  to  methods  for  low-input  sustainable  agriculture  (LISA). 

EPA  also  conducts  outreach  efforts  to  share  innovative  technolo¬ 
gies  and  practices  with  numerous  industries.  The  agency  maintains  a 
Pollution  Prevention  Information  Clearinghouse,  which  is  accessible  to 
the  public  by  means  of  a  telephone  hotline  or  by  a  personal  computer. 
The  clearinghouse  provides,  among  other  things,  a  calendar  of  events; 
state,  federal,  and  corporate  program  summaries;  and  case  study  ab¬ 
stracts.  The  Pollution  Prevention  Office  publishes  a  monthly  newslet¬ 
ter,  Pollution  Prevention  News,  and  produced  an  award-winning 
videotape  through  a  public-private  initiative. 
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In  1989  EPA  and  the  University  of  Cincinnati  established  the 
American  Institute  for  Pollution  Prevention,  comprised  of  volunteer  ex¬ 
perts  who  work  in  councils  to  advance  pollution  prevention  technologies 
and  who  provide  a  cooperative  liaison  channel  between  EPA  and  indus¬ 
try.  Councils  on  economics,  education,  implementation,  and  technology 
sponsor  such  projects  as  a  practical  guide  to  pollution  prevention  eco¬ 
nomics,  pollution  prevention  design  problems  for  engineering  courses, 
and  analysis  of  regulatoiy  and  legislative  barriers  to  pollution  preven¬ 
tion.®^ 

EPA  devotes  a  portion  of  its  research  and  development  to  pollution 
prevention.  The  agency  has  a  cooperative  extramural  program,  jointly 
executed  with  outside  agencies,  industry,  and  public  groups,  and  an  in¬ 
tramural  program  within  EPA.  Currently,  EPA  funds  68  projects  under 
the  following  headings:®^ 

■  Pollution  Prevention  Research  Branch.  This  unit  is  lo¬ 
cated  at  the  EPA  Risk  Reduction  Engineering  Laboratory  in 
Cincinnati,  Ohio.  The  laboratory’s  Waste  Minimization 
Branch  conducts  projects  totaling  approximately  $3.5  million, 
including  the  Waste  Reduction  Innovative  Ihchnology  Evalu¬ 
ation  (WRITE),  Waste  Reduction  Assessments  Program 
(WRAP),  Waste  Reduction  Evaluations  at  Federal  Sites 
(WREAFS),  and  the  Waste  Reduction  Institute  for  Senior  Ex¬ 
ecutives  (WRISE).®® 

■  Two-Percent  Set-Aside  Program.  Each  year,  EPA  offices 
set  aside  2  percent  of  contract  dollars  for  innovative  pollution 
prevention  projects.  Many  of  these  are  research  and  develop¬ 
ment  projects. 

EPA’s  pollution  prevention  research  projects  fall  into  six  categories:®® 

■  Products.  The  products  program  focuses  on  preventing  pol¬ 
lution  throughout  the  life  cycle  of  a  product,  especially  during 
its  use  and  disposal.  Typical  projects  include  a  cooperative 
venture  with  the  University  of  Tennessee  identifying  safe 
product  substitutes,  a  clean  products  case  studies  project  by 
INFORM  (a  private  organization),  and  an  industry  product 
design  manual  being  produced  by  the  University  of  Michigan. 

■  Process.  WRITE  projects  in  California,  Connecticut,  Illinois, 
Minnesota,  New  Jers^r,  Washington,  and  New  York  focus  on 
evaluating  innovative  process  technologies  and  techniques 
that  prevent  pollution.  These  cooperative  projects  range  from 
18  industry-specific  assessment  manuals  produced  in  cooper¬ 
ation  with  the  California  Department  of  Health  Services  to  30 
assessments  of  small-  and  medium-sized  businesses  in  New 
Jersey  using  university  teams.  The  EPA  Cincinnati  labora- 
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tory  developed  the  Waste  Minimization  Opportunity  Assess¬ 
ment  Manual^  used  widely  for  environmental  audits  and  for 
determining  technology  needs. 

■  Recycling  and  Reuse.  Among  the  current  recycling  projects 
is  newsprint  reclamation  using  a  dry  flberizing  process. 

■  Socioeconomic  and  Institutional  Demonstrations.  Re¬ 
search  includes  community  demonstrations  by  'I\ifts  Univer¬ 
sity,  the  University  of  Pittsburgh,  the  City  of  Milwaukee,  and 
a  cooperative  model  communities  project  with  the  Depart¬ 
ment  of  Defense. 

■  Anticipatory  Research.  EPA-sponsored  university  re¬ 
search  centers  and  hazardous  substance  research  centers  an¬ 
alyze  emerging  trends  and  changing  needs. 

■  Technical  Transfer  and  Outreach.  Mechanisms  include 
the  Pollution  Prevention  Information  Clearinghouse,  the 
American  Institute  for  Pollution  Prevention,  the  National  Ad¬ 
visory  Committee  for  Environmental  Policy  and  Technology, 
the  EPA  Science  Advisory  Board,  and  numerous  publications, 
workshops,  and  conferences. 

In  summary,  EPA  leverages  its  pollution  prevention  resources  to 
achieve  maximum  results  by  cooperating  with  others.  With  growing  an¬ 
tipollution  responsibilities  on  its  agenda — ^including  implementation  of 
the  1990  Clean  Air  Act  Amendments  and  upcoming  reauthorization  of 
the  Clean  Water  Act  and  Resource  Conservation  and  Recovery  Act 
(RCRA) — EPA  is  poised  to  integrate  prevention  into  all  its  activities 
and  into  those  of  the  nation  at  large. 

The  Department  of  Defense 

The  success  of  the  pollution  prevention  ethic  depends  in  no  small 
part  upon  commitment  by  leaders  and  managers  of  large  organizations. 
Among  the  nation’s  largest  organizations,  the  Department  of  Defense 
(DOD)  made  a  public  commitment  in  late  1989  to  be  the  leader  in  fed¬ 
eral  agency  environmental  compliance  and  protection.®’  Integrating  the 
environmental  ethic  into  all  facets  of  DOD  will  rely  on  intensive  cooper¬ 
ation  with  the  private  sector  and  on  the  attitudes  and  dedication  of  the 
nearly  four  million  DOD  employees  worldwide.®® 

Pollution  prevention  at  the  Department  of  Defense  has  made  sig¬ 
nificant  progress  since  1985,  when  it  began  to  evolve  as  a  priority.  In 
that  year,  EPA  issued  regulations  to  implement  the  Hazardous  and 
Solid  Waste  Amendments  Act  (HSWA)  of  1984.  Seed  money  for  hazard¬ 
ous  waste  minimization  (HAZMIN)  within  DOD  was  allocated  to  be 
managed  within  the  Defense  Environmental  Restoration  Program 
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(DERP),  DOD’s  equivalent  to  the  civilian  Superfund  program.  In  1987 
under  the  HAZMIN  program,  each  service — ^Army,  Navy,  and  Air 
Force — established  goals  to  cut  waste  in  half  by  1992,  although  the  def¬ 
inition  of  minimization  for  this  prototype  program  included  such  non¬ 
preventive  techniques  as  delisting  and  treatment.^^ 

In  1989  a  new  directive  on  Hazardous  Material  Pollution  Preven¬ 
tion  provided  the  focal  point  for  hazardous  material  management  and 
genuine  waste  minimization  efforts.  The  new  directive  requires  DOD 
components  and  the  militaiy  services  to  develop  comprehensive  guid¬ 
ance  and  programs  to  prevent  pollution.  It  emphasizes  information  ex¬ 
change  and  cooperation  with  other  agencies,  allied  nations,  and  outside 
groups.®® 

Also  in  September  1989  DOD  established  an  intra-agency  Hazard¬ 
ous  Material  Pollution  Prevention  Committee  (HMPP)  to  monitor  and 
evaluate  pollution  prevention  activities.  The  committee  coordinates  the 
development  of  a  long-term  strategy,  fosters  effective  exchange  efforts, 
and  serves  as  a  forum  to  provide  DOD  guidance  on  pollution  preven¬ 
tion.  DOD  instituted  an  effort  within  the  Defense  Logistics  Agency  to 
reuse  hazardous  materials  to  prevent  them  from  becoming  hazardous 
waste.®^ 

Current  research  and  development  under  the  HAZMIN  program 
parallel  that  of  private  industry,  although  with  a  few  defense-specific 
techniques  such  as  reiycling  off-grade  TNT  during  production.  Priori¬ 
ties  similar  to  those  of  industry  include  eliminating,  reclaiming,  or  sub¬ 
stituting  alternatives  for  cleaning  solvents;  using  plastic  pellets  rather 
than  solvents  to  strip  paint;  and  using  alternatives  to  chlorofluoro- 
carbons  for  electronic  and  metal  cleaning.®^  Because  DOD  is  a  large 
user  of  CFCs  and  halons,  which  damage  the  Earth’s  protective  ozone 
layer,  a  Departmental  CFC  Advisory  Committee  is  conducting  a  study 
on  ways  to  phase  out  CFCs  and  halons  from  procured  equipment  and 
supplies.®® 

In  1990  an  effort  called  the  Defense  and  the  Environment  Initia¬ 
tive  (D&EI)  was  launched  to  increase  day-to-day  environmental  sensi¬ 
tivity  and  prepare  environmental  strategies.  It  envisions  a  long-term, 
problem-solving  effort,  employing  partnerships  in  environmental  mat¬ 
ters.  A  September  1990  D&EI  conference  brought  together  several  hun¬ 
dred  defense  and  civilian  leaders  to  review  the  near-  and  long-term 
DOD  environmental  strategy,  including  opportunities  for  pollution  pre¬ 
vention;  ways  that  global  strategic  policy  might  encompass  environ¬ 
mental  issues;  and  develcmment  of  an  enhanced  DOD  environmental 
decisionmaking  structure.®^ 

Examples  of  DOD’s  pollution  prevention  program  can  be  found  at 
various  facilities: 

■  Philadelphia  Naval  Shipyard.  An  assessment  of  the  ship¬ 
yard  found  potential  cost  savings  of  $158,000  by  controlling 
waste  paint  and  making  changes  in  cleaning  and  rinsing  alu¬ 
minum  products.®® 
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■  Fort  Riley,  Kansas.  Assessment  of  the  maintenance  of 
trucks,  tanks,  and  armored  personnel  carriers  at  the  site’s 
motor  pools  identified  recycling  options  for  battery  acid  and 
parts  cleansers  for  an  anticipated  net  savings  of  $149,400  per 
year  at  Fort  Riley,  with  potential  for  savings  at  ten  similar 
posts.®® 

■  Tinker  Air  Force  Base.  Solvent  testing  has  shown  that 
waste  disposal  of  halogenated  and  petroleum-based  solvents 
can  be  reduced  significantly,  potentially  saving  the  Air  Force 
$4  million  yearly  in  waste  disposal  costs.®^ 

In  another  initiative,  DOD  and  EPA  have  agreed  to  a  joint  demon¬ 
stration  of  the  model  community  concept.®®  At  three  facilities  in  the 
Chesapeake  Bay  area — Langley  Air  Force  Base,  Norfolk  Naval  Base, 
and  Fort  Eustis — ^three  different  services  will  incorporate  pollution  pre¬ 
vention  into  all  installation  activities.  The  program,  designed  to  demon¬ 
strate  multimedia  pollution  prevention  and  energy  conservation  with 
applicability  to  other  communities,  is  based  on  the  total  quality  man¬ 
agement  principle,  involving  all  members  of  the  community.  In  military 
terms,  DOD’s  efforts  are  “a  coordinated  land-air-water  assault  on  pollu¬ 
tion.”®® 


Department  of  Energy 

In  the  past  two  years,  the  Department  of  Energy  (DOE)  has  made 
a  strong  commitment  to  environmental  progress.  Organizational 
changes  consolidated  environmental  responsibilities  into  an  Office  of 
Environmental  Restoration  and  Waste  Management,  and  “tiger  teams” 
reviewed  environmental  procedures  in  the  field.^®  Part  of  this  new  em¬ 
phasis  includes  pollution  prevention,  of  obvious  value  to  a  department 
whose  estimated  cleanup  bill  is  $30  billion  for  fiscal  1991  through  1996. 
In  1990  DOE  issued  a  waste  reduction  policy  statement  that  will  lead  to 
comprehensive  pollution  prevention  efforts.  It  establishes  a  single  pro¬ 
gram  to  assure  that  each  DOE  operating  facility  organizes  a  compre¬ 
hensive  waste-minimization  program  to  include  goals  and  schedules, 
tracking  of  waste  streams,  waste  minimization  methods  and  technolo¬ 
gies,  employee  training  and  awareness  programs,  and  compliance  with 
all  federal  and  state  regulations.^^ 

doe’s  pollution  prevention  program  builds  on  waste  minimization 
efforts  launched  in  1989.  At  that  time,  DOE  published  a  plan  to  clean 
up  its  nuclear-related  waste  sites  and  generally  bring  its  aging  facilities 
into  compliance  with  current  environmental  laws  and  regulations.  That 
plan  identified  the  need  to  develop  new  technologies  for  problems  cur¬ 
rently  lacking  solutions.  Subsequently,  a  draft  Research,  Development, 
Demonstration,  Testing,  and  Evaluation  (RDDT&E)  Plan  was  also  pub¬ 
lished  in  1989.’® 
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These  plans  were  incorporated  into  an  ambitious  five-year  plan 
through  fiscal  1996  for  Environmental  Restoration  and  Waste  Manage¬ 
ment.  The  plan  explicitly  recognizes  the  need  for  cultural  as  well  as 
technical  changes  throughout  the  DOE  complex,  including  a  “design  for 
minimization”  philosophy.  The  goal  is  to  reduce  manufacturing  waste 
generation  by  50  to  80  percent  within  ten  years  of  program  initiation. 
Significant  waste  reductions  throughout  the  DOE  system  could  save 
$10  billion  in  waste  treatment,  storage,  and  disposal  costs  over  the  next 
20  years.^® 

Because  radioactive  materials  present  special  problems,  the  na¬ 
tion  devotes  considerable  funds  to  technology  development  and  remedi¬ 
ation  at  DOE  sites.  Synergism  between  remediation  teams  and 
pollution  prevention  engineers  could  advance  the  state  of  the  art,  using 
DOE  sites  as  large  laboratories  for  radioactive  pollution  prevention  as 
well  as  the  hierarchy  of  protection  options. 

Site  remediation  and  restoration,  especially  of  radioactive  and 
hazardous  waste  sites,  have  been  priority  projects  in  recent  years,  but 
DOE  recognizes  the  generic  advantages  of  a  pollution  prevention  strat¬ 
egy.  Refinements  to  processes  at  DOE  sites  are  occurring  in  much  the 
same  way  as  in  industry.  Technology  development  in  1990  saw  work  in 
alternative  cleaning  processes,  material  substitution,  process  improve¬ 
ments,  and  re<7cling.  Production  sites  conducted  assessments  for  the 
next  iteration  of  the  comprehensive  waste  minimization  plan.^^ 

The  following  case  studies  are  typical  of  progress  at  DOE  research, 
development,  and  production  plants: 

■  Rocky  Flats.  This  Colorado  site,  which  produces  components 
for  nuclear  weapons,  established  a  waste  minimization  pro¬ 
gram  in  January  1988.  The  focus  is  on  eliminating  three  haz¬ 
ardous  solvents  (TCA,  carbon  tetrachloride,  and  chloro- 
fluorocarbons)  used  for  cleaning  in  maintenance  and  manu¬ 
facturing  throughout  the  plant.  The  program  has  achieved  an 
80-percent  reduction  in  the  use  of  TCA  and  CFCs  in  non¬ 
plutonium  manufacturing.  Through  more  careful  use  of  sol¬ 
vents  in  cleaning  operations,  employees  in  plutonium 
manufacturing  reduced  the  use  of  carbon  tetrachloride  from 
14,000  gallons  in  1988  to  10,500  gallons  in  1989.’® 

■  Los  Alamos  National  Laboratory.  At  this  New  Mexico  fa¬ 
cility,  a  program  for  recycling  and  reusing  hazardous  chemi¬ 
cals  has  resulted  in  a  number  of  changes.  The  laboratory 
installed  an  electrolytic  silver-recovery  system  to  eliminate 
disposal  of  silver-bearing  wastes  and  to  provide  a  financial  re¬ 
turn  to  the  laboratory.  Other  techniques  replace  or  recover 
halogenated  solvents,  recycle  machine  coolants,  pull  mercury 
out  of  the  waste  stream  and  recycle  it,  screen  lead  for  reuse, 
recycle  used  oil,  recycle  75  percent  of  office  paper,  and  reduce 
the  use  of  organic  solvents  through  substitution.  Every  pound 
of  material  recycled  saves  up  to  $50  plus  the  cost  of  replace¬ 
ment  materials.’® 
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■  Sandia  National  Laboratory.  This  New  Mexico  laboratory 
conducts  a  program  to  reduce  and  possibly  eliminate  hazard¬ 
ous  liquid  wastes  resulting  from  the  use  of  CFCs  and  chlori¬ 
nated  hydrocarbons  in  manufacturing  cleaning  processes. 

The  Sandia  project  is  carried  out  in  conjunction  with  three 
other  DOE  production  facilities,  involves  hundreds  of  compo¬ 
nents,  and  could  have  wide  applications  throughout  DOE  fa¬ 
cilities.  Projects  to  replace  chlorinated  solvents  will  use 
alternatives  to  remove  residues  of  electronics  assembly  man¬ 
ufacture  and  ceramic  header  fabrication.  Alternative  manu¬ 
facturing  processes  could  eliminate  the  need  for  solvent 
cleaning  of  precision  optical  components.  Ultimately,  DOE 
will  eliminate  CFCs  and  chlorinated  hydrocarbon  solvents 
from  its  production  cleaning  processes  altogether.^^ 

Recent  Legislation 

In  recent  years.  Congress  and  several  state  legislatures  have  en¬ 
acted  legislation  to  advance  the  pollution  prevention  ethic.  For  exam¬ 
ple,  the  1990  Clean  Air  Act  Amendments  allow  sources  of  hazardous  air 
pollutants  to  take  a  six-year  deadline  extension  for  the  requirement  to 
install  maximum  available  control  technology  (MACT) — if  the  sources 
make  a  permanent  voluntary  90-percent  reduction  of  those  pollutants 
below  1987  levels  in  advance  of  regulatory  action.  Dozens  of  site  man¬ 
agers  have  informed  EPA  of  their  intention  to  make  deep  voluntary 
emission  reductions. 

The  Pollution  Prevention  Act  of  1990  garnered  less  attention  than 
the  clean  air  legislation,  but  it  established  a  waste  management  hierar¬ 
chy  with  priority  given  to  source  reduction.  It  also  required  EPA  to  ad¬ 
vance  industrial  pollution  prevention  using  the  following  measures; 

*  Identifying  measurable  goals; 

*  Improving  measurement,  data  collection,  and  access  to 
data; 

*  Assessing  existing  and  proposed  programs  and 
identifying  barriers; 

*  Offering  grants  for  state-level  technical  assistance 
programs; 

*  Requiring  more  data  from  toxic  emitters; 

*  Identifying  opportunities  to  use  federal  procurement  to 
encourage  source  reduction;  and 

*  Establishing  awards  programs. 
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Consistent  with  ongoing  activity,  the  Pollution  Prevention  Act  empha¬ 
sizes  the  reduction  of  industrial  hazardous  wastes  and  states  that  tech¬ 
niques  may  include  changes  in  equipment  or  technology,  reformulation 
or  redesign  of  products,  substitution  of  raw  materials,  and  improve¬ 
ments  in  housekeeping,  maintenance,  training,  or  inventory  control. 

The  Oil  Pollution  Act  of  1990  addresses  the  vdde-ranging  problems 
associated  with  preventing,  responding  to,  and  compensating  for  oil  pol¬ 
lution  by  creating  a  comprehensive  regime  for  dealing  with  tanker-  and 
facility-caused  pollution.  It  sets  new  standards  for  crew  licensing  and 
manning,  mandates  contingency  planning,  broadens  enforcement  au¬ 
thority,  enhances  federal  response,  and  adds  new  research  and  develop¬ 
ment.  The  Oil  Pollution  Act  also  mandates  double  hulls  and  includes  a 
number  of  provisions  on  liability  and  compensation  for  pollution  events. 


State-Level  Actions 

At  least  14  states,  including  Massachusetts,  Oregon,  Illinois,  and 
New  Jersey  have  passed  legislation  to  limit  the  use  of  toxic  substances 
and/or  reduce  hazardous  waste  generation.  The  state  laws  vary  widely 
in  details,  but  all  of  them  establish  technical  assistance  (TA)  programs 
and  information  clearinghouses — another  reminder  that  a  key  to  suc¬ 
cess  in  pollution  prevention  is  access  to  technological  know-how. 

The  National  Roundtable  of  State  Pollution  Prevention  Programs 
is  one  focal  point  for  information  exchange  among  the  states.  In  an  ef¬ 
fort  to  strengthen  member  programs  and  move  beyond  information  ex¬ 
change,  the  roundtable  at  its  1990  meeting  established  four 
workgroups;  information  sharing,  data  collection,  program  effective¬ 
ness,  and  training. 

Most  states  offer  some  form  of  technical  assistance  to  industries 
interested  in  reducing  waste.  Effective  state  TA  programs,  like  pollu¬ 
tion  prevention  programs  generally,  have  the  following  elements: 

*  An  articulated  philosophy  or  approach; 

*  Strategies  to  engage  senior  managers  and  workers  at 
companies; 

*  An  array  of  information  services  including  a  database, 
publications,  and  training; 

*  Capability  to  conduct  on-site  audits; 

*  Partnerships  with  key  research  institutions, 
imiversities,  and  community  colleges;  and 

*  Positive  incentives  such  as  awards. 
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State  TA  programs  generally  have  small  staffs  and  limited  bud¬ 
gets.  Resources  are  often  extended  through  partnerships  with  mcgor 
local  universities.  Tennessee’s  program  employs  retired  engineers 
trained  in  pollution  prevention  by  the  University  of  Tennessee.  Rhode 
Island  has  a  continuing  relationship  with  the  University  of  Rhode  Is¬ 
land,  which  trains  undergraduate  and  graduate  engineering  students 
for  assessment  teams.  The  services  of  recently  retired  or  student  engi¬ 
neers  tends  to  lower  costs,  ensure  familiarity  with  emerging  technolo¬ 
gies,  and  enhance  the  pollution  prevention  ethic  in  university  curricula. 

Several  states  clearly  emphasize  the  economic  benefits  of  pollution 
prevention.  Rhode  Island’s  TA  teams  offer  an  on-site  audit  and  assess¬ 
ment  to  companies  that  may  then  adopt  or  reject  the  state’s  recommen¬ 
dations.  Since  the  recommendations  might  be  ignored  even  if  they  are 
technically  and  economically  sound,  the  program  emphasizes  early  de¬ 
velopment  of  contacts  with  the  company  president  or  plant  manager.^® 
The  Ohio  Technology  Transfer  Organization,  which  operates  the  state’s 
waste  reduction  TA  program,  is  funded  by  the  Ohio  Department  of  De¬ 
velopment.  New  Jersey,  Minnesota,  Ohio,  Tennessee,  and  Massachu¬ 
setts  are  among  the  states  that  offer  governor’s  awards  for  exemplary 
corporate  approaches  to  pollution  prevention. 


Education  and  Training 

Because  the  pollution  prevention  ethic  requires  integrating  envi¬ 
ronmental  concerns  from  the  outset  of  any  activity,  education  and 
proper  training  are  essential.  In  1990  governmental  and  nongovern¬ 
mental  environmental  education  programs  were  expanded  for  both  chil¬ 
dren  and  adults. 

Educators  generally  agree  that  individuals  exposed  to  good  infor¬ 
mation  throughout  their  pre-school,  elementary,  and  high  school  train¬ 
ing  are  more  likely  later  to  incorporate  learned  values  into  their 
behavior.  Not  suprisingly,  the  1990  celebration  of  Earth  Day’s  20th  an¬ 
niversary  stimulated  thousands  of  special  activities  in  elementary,  mid¬ 
dle,  and  high  schools.  Also  the  national  education  goals  agreed  to  by 
President  Bush  and  the  50  state  governors  in  1989  will  encourage  edu¬ 
cators  to  stress  pollution  prevention  in  school  curricula.  To  help  ad¬ 
vance  the  student  achievement  and  citizenship  goal,  EPA  has  begun  a 
two-year  National  Pollution  Prevention  Environmental  Education  Proj¬ 
ect  to  produce  such  materials  for  teachers  and  students. 

The  National  Environmental  Education  Act  of  1990  strengthened 
learning  opportunities  for  all  ages  but  focused  especially  on  young  stu¬ 
dents  and  their  teachers.  The  act  authorized  the  creation  of  a  special 
teacher  recognition  program — the  Presidential  Awards  for  Excellence  in 
Environmental  Education.  The  act  also  established  an  EPA  OfRce  of 
Environmental  Education  and  a  private  foundation  to  leverage  private 
funds  for  such  programs.  Under  the  act,  EPA  will  work  with  private  or- 
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The  National  Environmental  Education  Act  of  1990 focused  on 
environmental  literacy  among  youth  and  adults— a  major  factor  in  pollution 
prevention. 


ganizations  to  develop  environmental  education  materials  and  curric¬ 
ula  and  train  environmental  educators;  provide  grants  to  local  school 
systems,  colleges,  and  universities  to  develop  environmental  education 
programs,  including  internships;  create  other  national  awards  in  sev¬ 
eral  categories;  and  create  two  advisory  groups.®® 

At  institutions  of  higher  education,  environmental  technology  is 
often  thought  to  mean  control  devices  or  approaches  to  remediation.  In¬ 
deed,  environmental  engineering  still  is  taught  as  a  distinct  discipline 
in  universities.  Such  thinking  is  inadequate  as  the  nation  demands  a 
more  integrated  approach  to  environmental  a.id  economic  issues.  Stu¬ 
dents  and  practitioners  of  pollution  prevention  will  therefore  benefit 
from  an  education  in  systems  integration  with  some  specific  knowledge 
of  the  biochemistry  of  pollution,  the  relation  of  design  to  energy  use  and 
productivity,  and  the  detailed  technical  engineering  for  the  process 
being  designed  or  operated.  Environmental  engineers  will  be  more  ef¬ 
fective  if  they  understand  some  economics,  management,  law,  and  pub¬ 
lic  policy. 

As  environmental  management  becomes  key  to  corporate  competi¬ 
tiveness,  the  nation  is  strengthening  programs  in  higher  and  continu¬ 
ing  education.  University  business  and  engineering  schools,  state 
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technical  assistance  programs,  private  consulting  firms,  trade  associa¬ 
tions,  and  government  are  among  the  organizations  offering  seminars, 
workshops,  and  courses  addressing  pollution  prevention  and  clean  tech¬ 
nology.  The  following  1990  efforts  are  only  a  sampling: 


■  University  of  Tennessee  Center  for  Industrial  Services. 
The  center  used  interactive  teleconference  technology  to  pres¬ 
ent  its  waste  reduction  training  programs  to  a  national  audi¬ 
ence.  The  1990  teleconference,  Waste  Reduction  Assessment 
and  Technology  Transfer,  attracted  1,113  participants  at  65 
sites  in  24  states.  The  next  teleconference  will  address  sol¬ 
vents  usage,  substitution,  and  distillation.®^ 


■  NACEPT  Education  and  Training  Conunittee.  In  1990 
Tufts  University  in  Medford,  Massachusetts,  and  the  EPA 
National  Advisory  Committee  for  Environmental  Policy  and 
Technology  cosponsored  a  University  Presidents’  Roundtable, 
focusing  on  environmental  management,  sustainable  devel¬ 
opment,  and  university  curricula,  both  at  home  and  abroad. 
The  committee  also  supports  development  of  the  Manage¬ 
ment  Institute  for  Environment  and  Business,  which  funds 
and  uses  research  on  the  environmental  literacy  of  corporate 
employees  and  graduate  business  students.®^ 


■  Tufts  Environmental  Literacy  Institute.  The  Institute, 
funded  by  grants  from  EPA,  Allied-Signal,  Inc.,  and  Union 
Carbide  Corporation,  offers  Tufts  faculty  environmental 
knowledge  and  skills  to  use  in  curricula  revision.  The  pro¬ 
gram  integrates  environmental  themes  into  all  courses  in¬ 
stead  of  specific  electives,  since  environmental  decisions  are 
made  by  all  disciplines:  business  leaders,  attorneys,  engi¬ 
neers,  economists,  scientists,  and  consumers.®® 


■  Stanford  University  Graduate  School  of  Business.  Each 
year,  the  school’s  Public  Management  Program  selects  a  pub¬ 
lic  management  initiative,  pursuing  a  topic  in  the  setting  of 
“a  free  marketplace  of  ideas.”  The  1990-1991  initiative  is  “In¬ 
vesting  in  the  Environment.”  Students  focus  on  problem-solv¬ 
ing  and  integrate  environmental  management  themes  across 
many  disciplines,  with  a  variety  of  guest  speakers,  seminars, 
and  projects.  Professors  tend  to  integrate  what  was  learned 
in  these  initiatives  into  subsequent  courses.®^ 
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Advancing  Pollution  Prevention 
Technology 

A  state  of  “productive  harmony”  between  humans  and  nature,  es¬ 
tablished  as  a  goal  by  the  National  Environmental  Policy  Act  of  1969, 
would  in  all  likelihood  draw  nearer  if  humans  found  ways  to  prevent, 
not  just  treat,  pollution.  But  as  the  United  States  has  learned  from  20 
years  of  environmental  policymaking,  pollution  is  not  easily  prevented. 
To  actually  prevent  pollution,  the  nation  must  continuously  design, 
build,  manage,  and  refine  technology  for  that  purpose  in  an  institu¬ 
tional  setting  that  promotes  such  efforts. 

Fortuitously,  the  policies  needed  to  foster  pollution  prevention 
technology  are  those  that  foster  technology  in  general.  The  strengths 
and  weaknesses  of  the  United  States  in  global  technology  competition 
are  the  same  for  pollution  prevention  technology.  A  concurrent  chal¬ 
lenge,  for  the  future  and  for  the  world,  is  to  provide  clean  and  efficient 
technology  at  prices  that  compete  with  the  dirtier  or  less  efficient  alter¬ 
natives. 


Barriers  to  Prevention  Technology 

The  1990  report  from  the  National  Academy  of  Engineering  (NAE) 
addressing  global  technology^  stated  that  the  U.S.  basic  research  en¬ 
terprise  is  unsurpassed.  The  U.S.  pool  of  technical  talent  is  unmatched, 
and  the  scale  of  technical  creativity  is  enormous.  A  review  of  pollution 
prevention  efforts  is  consistent  with  this  assessment.  Greater  preven¬ 
tion  is  not  hindered  by  a  lack  of  technology;  rather,  very  large  gains  are 
possible  with  what  is  currently  known  and  available. 

NAE  also  identified  the  country’s  technological  weaknesses,  listed 
here  in  boldface,  with  a  CEQ  appraisal  of  how  they  relate  to  pollution 
prevention  in  standard  type: 

■  Underdeveloped  Relationships  Between  Industry  and 
Academia.  Evidence  suggests  that  academia  could  better 
emphasize  pollution  prevention  in  providing  graduates  with 
requisite  skills  for  industiy. 

■  Chronic  Underinvestment  in  Infrastructiu'e  and  Plant. 
This  factor  delays  capital  investment  for  pollution  prevention 
equipment. 

■  Limited  Technical  Transfer  Both  Inside  and  Outside 
the  Firm.  As  demonstrated  in  numerous  cases,  information 
transfer  is  essential  to  successful  pollution  prevention  efforts. 
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■  Underdevelopment  of  the  Workforce  PotentiaL  Inade¬ 
quate  workforce  organization,  training,  and  participation  hin¬ 
ders  prevention,  ranging  from  shop  floor  suggestions  to  the 
effective  adoption  of  new  techniques. 

In  general,  NAE  found  that  U.S.  weaknesses  are  a  failure  to  adapt  and 
adopt  and  not  a  failure  of  creativity.  This  analysis  applies  equally  to 
pollution  prevention. 

The  overlap  between  pollution  prevention  and  technological  com¬ 
petitiveness  is  evident  in  other  ways.  A 1990  report  by  the  Department 
of  Commerce^  on  emerging  technologies  of  significant  economic  poten¬ 
tial  through  the  year  2000  included  many  that  CEQ  finds  relevant  to 
pollution  prevention  and  energy  efficiency: 

•  Advanced  materials,  both  for  corrosion  resistance  and 
pollution  avoidance  in  several  applications; 

•  Superconductors  that  promise  energy  efficiency  gains; 

•  Semiconductors  needed  for  contaminant  controls; 

•  Computer-integrated  manufacturing,  better  sensors,  and 
artificial  intelligence,  which  could  lead  to  more  efficient 
manufacturing  processes;  and 

•  Biotechnology,  which  has  the  potential  to  replace  many 
chemical  and  mechanical  processes  with  simpler  direct 
manufacturing  techniques. 

The  report  also  listed  existing  technologies  of  growing  importance,  such 
as  “smart”  buildings,  chemical  catalysis,  power  generation,  and  radia¬ 
tion  processing. 

The  DOC  report  found  barriers  to  U.S.  competition  in  these  emerg¬ 
ing  technologies,  such  as  the  high  costs  of  capital  and  prototype  demon¬ 
strations.  The  prototype  barrier  is  especially  troublesome  because  the 
multidisciplinary  nature  of  emerging  technologies  is  often  too  expensive 
for  any  single  firm  to  bear.  Benefits  potentially  accrue  to  so  many  firms 
that  individual  firms  are  unwilling  to  undertake  research  and  develop¬ 
ment  alone. 

Yet  another  barrier  with  overlapping  impacts  on  technology  gener¬ 
ally  and  pollution  prevention  specifically  is  the  problem  of  excess  regu¬ 
lation.  Both  the  regulated  and  regulating  communities  are  frustrated 
by  dissonant  pollution  control  laws  and  complex  permitting  procedures, 
which  tend  to  discourage  innovation  and  cost-effectiveness  in  pollution 
prevention. 
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Solutions 

Measurement  and  Policy  Formulation 

Producers  want  to  know  the  rules  of  the  road  before  investing  in 
the  latest  approach  to  pollution  reductions.  Regulatory  uncertainty 
only  adds  to  technological  and  market  uncertainties.  The  concept  of  pol¬ 
lution  prevention  is  sound  but  may  not  invite  investment  if  laws  and 
regulations  provide  only  for  mandatory  control  technologies,  with  little 
flexibility  or  few  incentives  for  voluntary  innovation. 

A  primary  challenge  is  the  issue  of  measvu'ement.  The  pollution 
prevention  approach  depends  on  decentralized  innovation  and  execu¬ 
tion  and  therefore  requires  public  participation  to  ensure  progress  to¬ 
ward  a  quality  environment.  Measurement  and  verification  of  such 
prevention  is  a  difficult  proposition  for  all  the  diverse  economic  activi¬ 
ties  conducted  in  the  United  States,  but  clearly  more  comprehensive 
data  are  needed  for  the  design  of  better  programs. 

As  better  measurements  are  developed,  some  policymakers  may  be 
tempted  to  impose  mandatory  pollution  cuts  based  on  the  latest  data, 
such  as  the  Toxics  Release  Inventory,  overlooking  the  technical  and  eco¬ 
nomic  imperatives  of  specific  industries  or  processes.  Such  an  approach 
would  mark  a  retreat  from  attempts  to  harness  market  forces  to  inte¬ 
grate  the  environment  and  economics. 

Case-by-case  consideration  of  industry  proposals  by  regulators  is 
another  potential  approach  to  pollution  prevention.  However  this  ap¬ 
proach  could  place  regulators  in  the  position  of  dictating  corporate  deci¬ 
sions.  Nor  is  it  likely  that  government  can  match  the  technical  and 
financial  resources  of  the  private  sector  for  assessing  thousands  of  pro¬ 
duction  processes. 

A  promising  solution  involves  greater  education,  communication, 
and  research  among  policymakers  and  the  regulated  community  to 
allow  a  cross-fertilization  of  ideas  and  greater  mutual  understanding. 
Private-sector  experts  can  help  formulate  cost-effective  pollution  reduc¬ 
tion  strategies  and  share  with  regulators  and  congressional  staff  the  re¬ 
sponsibility  of  setting  economic  and  environmental  objectives.  An 
obvious  example  involves  the  American  chemical  industry,  which  enjoys 
a  world  leadership  position,  a  favorable  balance  of  trade,  and  a  highly 
respected  corps  of  technical  engineers.  As  one  of  the  nation’s  leading 
consumers  of  energy  and  producers  of  toxics  and  as  one  of  the  national 
leaders  of  the  prevention  movement,  the  chemical  industry  has  the  op- 
portimity  to  promote  more  cost-effective  environmental  programs  if  pol¬ 
icymakers  provide  the  proper  climate. 
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Technology  Promotion 

The  U.S.  Technology  Policy  issued  by  the  White  House  Office  of 
Science  and  Technology  Policy  in  1990^^  is  currently  the  blueprint  for 
U.S.  technology  development.  The  policy  mobilizes  the  private  sector 
and  the  public  to  pursue  global  economic  competitiveness  of  U.S.  firms, 
given  a  basic  reliance  on  the  free  enterprise  system.  Because  pollution 
prevention  depends  on  developments  in  all  technology,  the  policy  has 
special  relevance  for  the  prevention  movement. 

Among  other  things,  the  policy  document  focuses  on  the  need  for  a 
trained  quality  workforce;  a  long-term  investment  climate;  better 
translation  of  technology  into  timely,  cost-competitive  products;  effi¬ 
cient  technological  infrastructures  including  information  transfer;  and 
a  legal  and  regulatory  environment  that  provides  stability  for  innova¬ 
tion  and  does  not  pose  unnecessary  barriers  to  private  investments  in 
research,  development,  and  production. 

Federal,  state,  and  local  governments,  industry,  and  academia  all 
have  roles  to  play.  At  the  federal  level,  the  following  responsibilities 
apply: 

*  Providing  a  stable  legal  and  regulatory  environment  that 
decreases  investment  risk,  removes  outmoded 
regulations  that  stymie  innovation,  and  promotes 
industrial  competitiveness; 

*  Supporting  basic  research  and  participating  with  the 
private  sector  in  precompetitive  research,  when 
uncertainties  are  too  great  to  permit  assessment  of 
commercial  potential;  and 

*  Strengthening  science  and  math  education,  transferring 
federally  funded  research  and  development,  and 
cooperating  with  state-level  programs. 

Such  policies  would  attack  the  barriers  to  American  competitive¬ 
ness  generally  and  pollution  prevention  specifically. 

Conclusion 

Pollution  prevention,  highly  process-specific  by  nature,  is  easily 
described  but  harder  to  define.  Clearly,  however,  the  nation  is  moving 
beyond  an  era  of  remediating  gross  pollution  toward  an  era  of  simulta¬ 
neous  economic  and  environmental  progress.  As  this  occurs,  the 
nation’s  environmental  measurements,  regulations,  and  expectations 
for  policies  must  be  realistic  and  adaptable  to  a  complex  set  of  prob¬ 
lems.  Simple  prescriptions  for  environmental  objectives  are  often  the 
wrong  prescriptions,  or  at  least  they  are  rarely  the  most  effective  solu- 
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lions.  Strategies  are  needed  that  focus  not  only  on  isolated  elements 
and  priorities  but  also  on  the  dynamics  of  larger  systems.  Pollution 
prevention’s  decentralized  ethic  is  in  harmony  with  the  nation’s  tradi¬ 
tions  and  strengths.  Pollution  prevention  is  a  promising  strategy  and 
an  exciting  technical  challenge. 
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Jit  hia  1940s  conssrpaHon  ciassic,  A  Sand  County 
Aimanae,^  tbs  Amsricun  forsstsr  and  ecologist  Aldo  Leopold 
memorialia^  those  early  settlers  who  grew  bay  in  meadows 
adjoining  Wisconsin  marshes: 

Man  and  beast,  plant  and  soil  lived  on  and  with  each 
other  in  mutnal  toleration,  to  the  mutual  benefit  of  all. 

The  marsh  might  have  kept  on  producing  hay  and  prairie 
chickens,  deer  and  mnskrat,  crane  music  and  cranberries 
forever. 

But  the  next  wave  of  settlers  began  to  drain  and  fill  the 
marshes: 

They  did  not  include  soil,  pla$$ts,  or  birds  in  their 
ideas  of  mutuality.  The  dividends  of  such  a  balanced 
econouty  were  too  modest.  They  envisioned  farms  not  only 
around,  but  in  tbs  marsh. 

The  Sand  County  farms  failed,  the  prairie  chickens  died 
out,  and  the  cranes  are  today  endangered. 


CHAPTER  4 


Linking  Ecosystems  and 
Biodiversity 


Plant  and  animal  communities,  such  as  Leopold’s  crane  marshes, 
are  valuable  national  assets.  Managing  such  communities  as  in¬ 
tegral  parts  of  functional  ecosystems  may  be  the  most  effi¬ 
cient — and  cost-effective — ^way  to  assure  survival  for  cranes  and 
thousands  of  other  U.S.  species  currently  at  risk.  Such  species  include 
plants  and  animals  with  recreational  value  (such  as  wildflowers  and 
waterfowl)  and  others  of  commercial  import  (such  as  medicinal  plants 
and  seafood).  The  long-term  wellbeing  of  ecosystems  can  be  ignored 
only  at  a  nation’s  great  peril.  Domestically  and  worldwide,  it  is  a 
healthy  environment  that  makes  wealth  possible.  And  eco^stems — the 
functional  units  formed  by  plant  and  animal  communities  as  they  inter¬ 
act  with  their  physical  environment* — are  the  key  to  ecological  health. 

Since  the  first  settlers  began  clearing  the  wilderness,  conversion  of 
undeveloped  lands  to  human  use  has  been  a  part  of  American  culture. 
But,  beginning  with  Yosemite  and  Yellowstone  in  the  last  century,  the 
United  States  has  set  aside  areas  to  preserve  America’s  natural  heri¬ 
tage.  Today,  scientists  recognize  that  ecological  health  depends  on 
maintaining  a  diversity  of  living  forms  on  developed  lands  as  well.  The 
current  task  is  to  manage  not  only  scenic  set-asides,  but  the  larger  re¬ 
gional  ecosystems  that  such  sites  occupy  along  with  developed  areas. 
By  using  natural  or  seminatural  areas  as  models  to  understand  how 
ecosystems  function,  the  nation  can  ensure  that  human  actions  remain 
compatible  with  ecological  health. 
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Armed  with  new  knowledge  about  ecosystems,  the  nation  is  mov¬ 
ing  from  managing  isolated  fragments  of  the  landscape  toward  an  eco¬ 
logical  treatment  of  the  whole.  Viewing  the  American  landscape  as  an 
intricate  pattern  woven  from  a  diversity  of  living  forms  in  the  complex 
aggregations  that  are  ecosystems — with  developed  and  undeveloped 
areas  intertwined — will  help  meet  the  needs  of  humans  and  of  other 
species  on  which  humans  ultimately  depend. 

Biodiversity  encompasses  not  only  the  variety  of  distinct  species 
and  the  genetic  variability  within  them  but  also  the  ecosystems  they  in¬ 
habit.^  Managing  lands  and  waters  to  ensure  that  the  landscape  in 
which  humans  live,  work,  and  play  is  biologically  diverse  and  ecologi¬ 
cally  healthy  will  involve  tradeoffs  and  adjustments,  as  do  all  environ¬ 
mental  policies.  Given  the  potential  consequences  of  reductions  in 
biodiversity,  its  maintenance  is  of  great  concern  to  the  nation. 

The  United  States  is  a  leader  among  nations  in  numbers  of  plant 
and  animal  community  types — from  tropical  rainforests  in  Hawaii  and 
Puerto  Rico  to  freshwater  marshes  in  the  Midwest  to  arctic  tundras  in 
Alaska.^  Today,  however,  the  biological  wealth  of  the  United  States  is  in 
decline,  as  is  such  wealth  in  other  nations.  Loss  of  biodiversity  is  thus 
both  a  domestic  and  a  global  concern.  The  United  States  can  continue 
its  tradition  as  a  world  leader  in  conservation  by  demonstrating  a  com¬ 
mitment  to  biodiversity  at  home  as  well  as  abroad. 

This  chapter  focuses  on  the  nature  and  value  of  biodiversity.  It 
also  explores  how  ecosystem  management  can  help  fulfill  the  diversity 
mandates  of  the  National  Environmental  Policy  Act  (NEPA)  and  other 
U.S.  laws  designed  to  assure  a  healthy  and  functioning  environment. 

Loss  of  Biodiversity: 
Domestic  Concerns 

Mass  extinctions  of  species  and  destruction  of  ecosystems  are  not 
problems  restricted  to  the  Tropics.  A  close-up  look  at  U.S.  plant  and  an¬ 
imal  communities  reveals  the  following  somber  facts: 

■  In  the  nearly  500  years  since  Columbus  sailed  to  the  New 
World,  approximately  500  plant  and  animal  species  are 
known  to  have  become  extinct  in  the  United  States,  including 
the  Roosevelt  elk,  the  California  grizzly,  and  the  great  auk." 
Ibday  the  U.S.  extinction  rate  is  already  unnaturally  high 
when  compared  with  geological  records  and  promises  to  accel¬ 
erate  rapidly. 

■  The  U.S.  Fish  and  Wildlife  Service  and  the  National  Marine 
Fisheries  Service  currently  list  nearly  600  U.S.  plant  and  ani¬ 
mal  species  as  threatened  or  endangered  and  another  4,000 
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Table  4-1  .—Federal  listings,*  recovery  plans,  and  critical  habitats  for  threat¬ 
ened  and  endangered  U.S.  piant  and  animal  species  pius  candidate  species. 


CATEGORY 

ENDANGERED 

THREATENED 

TOTAL 

SPECIES  WITH 
RECOVERY  PLANS 

Mammals 

53 

8 

61 

29 

Birds 

74 

11 

85 

69 

Reptiles 

16 

17 

33 

25 

Amphibians 

6 

5 

11 

6 

Fishes 

54 

33 

87 

44 

Snails 

3 

6 

9 

7 

Clams 

37 

2 

39 

29 

Crustaceans 

8 

2 

10 

5 

Insects 

11 

9 

20 

12 

Arachnids 

3 

0 

3 

0 

Plants 

180 

60 

240 

120 

Total 

445 

153 

597** 

351*** 

Total  endangered  U.S.  species 

445 

(265  animals,  180  plants) 

Total  threatened  U.S.  species 

153 

(  93  animals,  60  plants) 

Total  listed  U.S.  species 

597 

(358  animals,  240  plants) 

Total  U.S.  species  with 

designated  critical  habitats 

108 

(  83  animals,  25  plants) 

Total  candidate  species 

3,700 

(1,600  animals,  2,100  plants) 

‘Maintained  by  the  U.S.  Department  of  the  Interior.  Fish  and  Wildlife  Senrice,  and  the  U.S.  Department 
of  Commerce,  NOAA  National  Marine  Fisheries  Service,  in  compliance  with  the  Endangered  Species 
Act. 

"Separate  populations  of  the  following  species  listed  both  as  erKf angered  and  threatened  are  tallied 
twice:  gray  wolf,  grizzly  bear,  bald  eagle,  piping  plover,  roseate  tern,  green  sea  turtle,  and  olive  ridley 
sea  turtle.  For  purposes  of  the  Endangered  Species  Act,  the  term  "species”  can  mean  a  species, 
subspecies,  or  distinct  vertebrate  population.  Several  entries  also  represent  entire  genera  or  even 
families. 

‘"Of  the  276  approved  recovery  plans,  some  cover  more  than  one  species,  aitd  a  few  species  have 
separate  plans  covering  different  parts  of  their  ranges. 

Source:  Department  of  the  Interior,  U.S.  Fish  and  Wildlife  Service,  Endangered  Species  Technic^ 
Bulletin  15(11):16  (December  1990). 


species  await  consideration  (see  Table  4-1).  Within  the  past 
decade,  at  least  34  species,  subspecies,  or  vertebrate  popula¬ 
tions  have  become  extinct  while  awaiting  consideration  for 
federal  protection.  (It  should  be  noted  that  most  endangered 
species  cases  do  not  result  in  significant  economic  disloca¬ 
tions.  In  the  vast  mtgority  of  cases  subject  to  consultation 
under  Section  7  of  the  Endangered  Species  Act,  federal  agen¬ 
cies  are  able  to  identify  a  “reasonable  and  prudent”  alterna¬ 
tive  for  the  activity  under  review.) 

■  Other  estimates  place  the  number  of  plants  alone  that  face 
extinction  within  the  next  decade  at  700.^ 

■  A  recent  50-state  inventory  suggests  that  a  total  of  9,000  U.S. 
plant  and  animal  species  may  be  currently  at  risk.^  The  prob¬ 
lem  is  national  in  scope,  with  every  region  of  the  country  re¬ 
porting  losses  of  native  species  (see  Table  4-2).  More  than 
species  are  being  lost.  Whole  plant  and  animal  communi¬ 
ties — integrated,  resilient  systems — are  threatened. 
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Table  4-2. — Top  20  U.S.  threatened  and  endangered  animal  species  and 
top  20  plant  species  in  order  of  federal  and  state  expenditures  for 
recovery,  1989. 

HISTORIC 

SPECIES 

STATUS 

U.S.  RANGE 

Animals 

1 .  Bald  eagle 

E,T 

43  states 

2.  Brown  or 

grizzly  bears 

T 

48  states 

3.  Red-cockaded 

woodpecker 

E 

South 

4.  American 

peregrine  falcon 

E 

Alaska,  West 

5.  Gray  wolf 

E,T 

47  states 

6.  Whooping  crane 

E 

Rocky  Mountains  to  North 
Carolina  and  South 
Carolina 

7.  Southern  sea 

Washington,  Oregon,  and 

otter 

T 

California 

8.  Florida  manatee 

E 

Southeast 

9.  Black-footed 

ferret 

E 

West 

10.  Piping  plover 

E 

Great  Lakes  to  Caribbean 

1 1 .  Kirtland’s  warbler 

E 

West  Indies 

12.  Least  Bell's 

vireo 

E 

California 

13.  Florida  panther 

E 

Louisiana-Arkansas  and 

East  to  South  Carolina- 
Florida 

14.  Puerto  Rican 

parrot 

E 

Puerto  Rico 

1 5.  California 

condor 

E 

Oregon  and  California 

1 6.  Humpback  chub 

E 

West 

1 7.  Mississippi 

sandhill  crane 

E 

Mississippi 

1 8.  Colorado  River 

squawfish 

E 

West 

19.  Bonytail  chub 

E 

West 

20.  Atlantic  ridley 

sea  turtle 

E 

East  Coast 

Plants 

1.  Tumamoc 

globe-berry 

E 

Arizona 

2.  Western  prairie 

fringed  orchid 

T 

Midwest 

3.  Northern  wild 

Iowa,  Wisconsin,  Ohio, 

monkshood 

T 

and  New  York 

4.  Eastern  prairie 

Midwest,  Virginia, 

fringed  orchid 

T 

Pennsylvania,  New 
Jersey,  New  York,  and 
Maine 

5.  Prairie  bush- 

Iowa,  Illinois,  Minnesota, 

clover 

T 

and  Wisconsin 

6.  Aleutian 

shield-fern 

E 

Alaska 

7.  Missouri 

bladderpod 

E 

Missouri 
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Table  4-2.— Continued. 

SPECIES 

STATUS 

HISTORIC 

U.S.  RANGE 

8.  Blowout 
penstemon 

E 

Nebraska 

9.  Arizona 
cliffrose 

E 

Arizona 

1 0.  Santa  Ana  River 
woolly-star 

E 

California 

1 1 .  Minnesota 
trout  lily 

E 

Minnesota 

12.  Todson’s 
pennyroyal 

E 

New  Mexico 

13.  Rhizone 
fleabane 

T 

New  Mexico 

14.  Texas 
bittenweed 

E 

Texas 

1 5.  Mesa  Verde 
cactus 

T 

Colorado  and  New  Mexico 

16.  Palmate-bracted 
bird's  beak 

E 

California 

17.  Large-flowered 
fiddleneck 

E 

California 

1 8.  Slender-horned 
spineflower 

E 

California 

19.  Knowiton  cactus 

E 

Colorado  and  New  Mexico 

20.  Swamp  pink 

T 

Georgia  to  New  York 

Note;  E  =  endangered.  T  =  threatened. 

For  the  top  20  animal  species,  recovery  expenditures  ranged  from  $750,000  to  $3  million  per  species; 
for  the  top  20  plants,  the  range  was  from  $19,000  to  $1  million  per  species. 


Source;  U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service.  Federal  and  State  Endangered 
Species  Expenditures:  Fiscal  Year  1989,  (Washington.  DC;  DOI  Fish  and  Wildlife  Services.  1990) 


■  Hawaii,  California,  Texas,  and  Florida — the  nation’s  most  bi¬ 
ologically  diverse  states — are  all  experiencing  declines  in  nat¬ 
ural  communities.  In  Texas,  nearly  one-third  of  the  plant  and 
animal  communities  recently  inventoried  are  at  risk;  as  are 
over  one-fifth  of  such  communities  in  California  and  nearly 
half  in  Florida.  In  Hawaii,  over  half  of  all  natural  communi¬ 
ties  are  at  risk.® 

■  Old-growth  forests  and  tallgrass  prairies — two  diverse  and 
resilient  communities  that  once  defined  the  U.S.  landscape — 
survive  now  only  in  isolated  fragments.® 

■  The  ecological  health  of  the  Florida  Everglades  is  in  jeopardy 
(see  Everglades  case  study). 

■  Since  the  1700s  the  area  of  the  lower  48  states  has  lost  more 
than  half  of  its  wetlands  to  conversion  and  construction; 
seven  states  have  lost  more  than  80  percent  of  their  original 
wetlands.^®  Wetlands  are  particularly  diverse  communitities 
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that  provide  significant  economic  benefits  by  supporting  com¬ 
mercial  fisheries  and  providing  recreation,  flood  control,  and 
pollution  abatement.  They  also  serve  as  habitat  for  one-third 
of  the  nation’s  endangered  species. 

■  Polluted  runoff  from  rural  and  urban  sources  is  degrading 
vital  U.S.  watersheds,  such  as  the  Chesapeake  where  striped 
bass  and  American  shad  are  reduced  and  aquatic  vegetation 
is  restricted  to  a  fraction  of  its  original  range.^^ 

■  Commercial  landings  of  fish  and  shellfish  along  southeastern 
coasts  have  decreased  by  42  percent  since  1982.  Between 
1972  and  1988  habitat  destruction  and  incidental  bycatch  re¬ 
duced  bottomflsh  levels  in  the  Gulf  of  Mexico  by  75  percent. 

■  The  Southeast  is  losing  not  just  species  but  whole  groups  of 
freshwater  mussels  that  serve  as  key  elements  in  aquatic 
food  chains.^® 

■  Populations  of  estuarine-dependent  fish  species  off  U.S. 
coasts  are  at  an  all-time  low,  and  30  percent  of  the  freshwater 
fish  in  North  America,  north  of  Mexico,  are  considered  at 
risk.^^ 

■  Waterfowl  populations  have  declined  by  30  percent  overall 
since  1969,  and  mallards  and  pintails,  while  not  federally 
listed  as  threatened  or  endangered,  are  down  by  half  or  more 
since  mid-century.^®  In  1990  the  U.S.  Fish  and  Wildlife  Ser¬ 
vice  designated  Florida’s  dusky  seaside  sparrow  as  an  extinct 
species.  This  wetlands-dependent  bird  was  a  victim  of  pas- 
tureland  conversions. 

■  Among  the  many  U.S.  bird  species  experiencing  sharp  popu¬ 
lation  declines  or  local  extinctions  are  Kentucky  warblers, 
wood  thrushes,  and  scarlet  tanagers.  The  global  aspect  of 
biodiversity  becomes  evident,  as  birds  that  summer  in  the 
United  States  lose  their  winter  habitats  in  the  Caribbean  or 
Central  America.  Fragmentation  of  U.S.  habitats  and  related 
effects  are  also  mqjor  factors  in  songbird  decline.^® 

At  the  same  time  that  development  raises  the  standard  of  living,  it 
can  contribute  to  a  biosimplification  capable  of  threatening  that  very 
standard.  No  nation  can  afford  to  lose  its  biological  wealth — that  pano¬ 
ply  of  individual  species,  of  genetic  variation  within  species,  and  of  dis¬ 
tinct  physical  settings  each  with  its  own  complement  of  biota.  The 
declines  described  here  are  indicators  of  malfunctioning  ecosystems 
that  bode  ill  for  the  nation  and  for  the  world. 
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Mallard  populations  in  the  United  States  are  down  half  since  midcentury. 


An  Emerging  Solution: 
Ecosystem  Management 

Natural  resource  management,  even  where  piecemeal,  has  slowed 
the  degradation  of  ecosystems,  and  the  Endangered  Species  Act  has 
rescued  some  species  from  extinction.  However,  the  loss  of  biodiversity 
continues.  A  vigorous  response  to  the  decline  of  individual  species — 
based  on  the  Endangered  Species  Act — ^remains  essential,  but  the  na¬ 
tion  also  needs  new  strategies  to  protect  natural  communities  and 
biodiversity. 

One  strategy  is  to  manage  sites  not  as  isolated  parcels  but  as  part 
of  larger  ecosystems.  Such  management  integrates  human  actions  into 
the  environment  by  considering  impacts  on  multiple  scales — for  in¬ 
stance,  on  an  immediate  site,  within  a  larger  ecosystem,  and  across 
larger  regional  systems.  Public  agencies  are  exploring  this  approach,  as 
are  conservation  groups  and  private  industries  (see  private  lands  case 
study).  Increasingly,  natural  resource  managers  are  coming  to  view 
heavily  altered,  seminatural,  and  natural  areas  as  interdependent 
parts  of  large  regional  ecosystems. 
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Ecosystem  management  strives  to  maintain  the  integrity  of  the 
basic  ecological  unit.  Piecemeal  management — ignoring  the  interde¬ 
pendence  of  parts  of  an  ecosystem  that  happen  to  be  separated  by  polit¬ 
ical  boundaries  or  by  lines  of  land  ownership— can  lead  to 
environmental  and  biological  decline. 

This  phenomenon  is  occurring  not  only  on  lands  open  to  develop¬ 
ment  but  also  in  America’s  most  cherished  protected  areas.  An  example 
is  the  Great  Smoky  Mountains  National  Park,  renowned  for  the  biologi¬ 
cal  richness  of  its  forests  and  other  plant  communities — but  today 
under  siege.  European  wild  boars,  escaped  from  a  private  game  pre¬ 
serve,  have  invaded  the  park  and  are  damaging  the  forest  understory 
and  displacing  native  species.  Further,  the  park  is  home  to  a  healthy 
breeding  population  of  black  bears,  but  when  the  bears  venture  outside 
the  protected  boundaries,  they  are  subject  to  intense  hunting  pressure 
that  could  threaten  the  population. 

Park  managers  may  confer  with  state  officials  on  such  manage¬ 
ment  techniques  as  hunting  seasons  and  licenses,  but  they  have  lacked 
a  mechanism  that  would  allow  cooperative  management  of  the  regional 
ecosystem  in  which  the  park  is  located.  This  situation  is  changing.  In 
1988  Great  Smoky  Mountains  National  Park  joined  with  other  federal 
agencies  to  form  the  Southern  Appalachian  Man  and  the  Biosphere  Co¬ 
operative  (see  Table  4-4).  Within  a  general  zone  of  cooperation  (Figure 
4-1),  public  and  private  land  and  water  managers  can  now  share  in 
joint  decisionmaking  on  an  ecosystem  scale.  For  example,  they  plan  to 
reintroduce  the  locally  extinct  red  wolf,  whose  diet  will  likely  include 
young  wild  boar.  Reintroduction  of  a  predator  with  an  extensive  home 
range  would  not  be  possible  without  the  cooperation  of  all  natural  re¬ 
source  managers  in  the  ecosystem. 

Today  scientists,  policymakers,  regulators,  and  natural  resource 
managers  are  recognizing  that  managing  isolated  parts  of  an  ecosystem 
is  ineffective.  In  response,  they  are  advocating  cooperative  manage¬ 
ment  of  regional  ecosystems  by  public  and  private  partners.  Their  moti¬ 
vation  is  clear: 

■  Neither  public  lands  nor  protected  areas  alone  can 
maintain  biodiversity.^^  Public  lands  constitute  a  third  of 
the  total  land  base  in  the  United  States,  but  many  plant  and 
animal  community  types  are  still  not  adequately  repre¬ 
sented,^®  and  those  that  are  do  not  necessarily  have  protected 
status.  Even  within  protected  areas,  such  as  national  parks 
and  wilderness  areas,  management  can  not  be  effective 
without  considering  the  interactions  between  protected  and 
multiple-use  areas — ^public  and  private.  Until  biodiversity  be¬ 
comes  a  recognized  value  across  large  regional  ecosystems, 
biosimpliflcation  will  continue. 
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Figure  4-1. — Southern  Appalachian  Biosphere  Reserve,  established  in 
1988. 


Source:  Southern  Appalachian  Man  and  the  Biosphere  Cooperative,  The  Man  and  the 
Biosphere  Program,'*  (Gatlinsburg,  TN:  SAMAB,  1990). 


■  Development  is  reaching  the  borders  of  protected 
areas.  In  the  past,  undeveloped  land  surrounded  many  of  the 
nation’s  parks  and  preserves,  and  thus  entire  ecosystems  re¬ 
mained  undisturbed.  Today,  many  protected  areas  are  becom¬ 
ing  isolated  nature  islands  in  a  sea  of  development. 

■  Piecemeal  environmental  management  does  not  ade¬ 
quately  protect  ecosystems.  Separate  government  pro¬ 
grams  address  land  use,  nonpoint  source  pollution,  msgor 
point  sources,  wetlands,  and  a  host  of  other  environmental 
concerns.  Failure  to  integrate  such  programs  makes  it  diffi¬ 
cult  for  land  and  water  managers  to  achieve  their  goals. 
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CASE  STUDY 

The  Florida  Everglades:  A  Divided  and 
Endangered  Ecosystem 

The  Everglades  is  a  prime  example  of  the  need  to  manage  an 
eco^stem  as  a  functional  unit  to  maintain  the  integrity  of  its  various 
parts.  The  freshwater  swamp,  located  at  the  southern  tip  of  the  Flor¬ 
ida  peninsula,  stands  last  in  line  in  a  250-mile  long  watershed  whose 
headwaters  rise  in  the  central  part  of  the  state.  The  Everglades  has 
been  subject  to  manipulation  that  has  diminished  and  polluted 
waterflow,  threatening  plant  and  animfd  species  and  the  future  of  the 
swamp  itself.  Conversion  of  land  and  diversion  of  water — without 
considering  downstream  consequences — has  led  to  a  malfunctioning 
of  the  entire  eco^stem. 

The  watershed  begins  south  of  Orlando  in  a  series  of  spring-fed 
lakes  that  drain  into  the  Kissimmee  River,  which  originally  mean¬ 
dered  100  miles  through  marshland  to  the  vast  shallow  Lake  Okee¬ 
chobee.  Periodic  lake  overflow  sent  a  50-mile-wide  sheet  of  water 
seeping  through  the  Everglades,  which  originally  began  on  the  south¬ 
ern  banks  of  the  lake.  Before  the  turn  of  the  centuiy,  developers 
began  draining  the  swamp,  and  farmers  were  soon  calling  the  muck 
soil  “black  gold”  for  its  high  jdelds  of  sugarcane  and  vegetables.^® 

l^^th  more  of  the  swamp  disappearing  each  year,  conservation¬ 
ists  led  by  Marjorie  Stoneman  Douglas  called  for  preservation  of  the 
remaining  wilderness,  and  in  1947,  the  Everglades  National  Park 
was  dedicated.  The  state  set  aside  acreage  between  the  park  and  the 
lake  as  water  conservation  areas.  Throughout  this  century,  increas¬ 
ing  population  pressure  brought  increased  demands  for  flood  control. 
Canals  and  levees  were  built  to  divert  water  from  now-settled  areas, 
and  in  1961  the  Army  Corps  of  Engineers  began  a  project  to  replace 
the  Kissimmee  River  with  a  wide  straight  canal.  Flood  protection  en¬ 
couraged  additional  development. 

Runoff  from  new  farms  and  pastures  in  the  area  added  nutri¬ 
ents  and  other  pollutants,  and  without  marshlands  to  act  as  filters, 
the  runoff  flowed  directly  into  Lake  Okeechobee.  When  excess  nutri¬ 
ents  began  to  cause  algal  blooms  in  the  lake,  the  state  diverted  water, 
which  eventually  reached  wildlife  refuges  and  the  national  park.  In 
1988  the  federal  government  sued  the  state  over  resulting  environ¬ 
mental  damage,  and  the  state  countersued. 

Severe  droughts  have  added  to  wildlife  declines  in  the  Ever¬ 
glades,  and  Florida’s  population  continues  to  grow,  increasing  the  in¬ 
terdependence  of  people  and  parks.  A  regional  ecosystem  view, 
including  such  efforts  as  reflooding  the  Kissimmee’s  former  riverbeds 
and  wetlands  to  restore  the  hydrological  cycle  and  the  purchase  by 
the  federal  government  of  106,000  additional  acres  for  Everglades 
National  Park,  may  help  restore  the  ecological  stability  upon  which 
the  prosperity  of  the  state  depends. 
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To  manage  lands  and  waters  for  human  needs  and  for  those  of 
other  species,  the  nation  requires  both  natural  and  altered  systems. 
Natural  plant  and  animal  communities  interact  to  form  diverse,  stable, 
and  resilient  ecosystems  that  provide  a  sustained  flow  of  beneficial  ser¬ 
vices.  Although  intensively  managed  systems,  such  as  agriculture  and 
forestry,  can  simplify  the  biota  of  a  site  and  can  be  costly  to  maintain, 
the  nation’s  economy  depends  on  them.  A  landscape  view  of  biodiversity 
can  accommodate  both  kinds  of  land  uses.  Regional  approaches  that 
recognize  the  continuous  interactions  between  altered  and  natural 
areas  can  help  maintain  biodiversity. 

For  many  years  now.  Congress  has  recognized  the  value  of  diver¬ 
sity  and  the  critical  role  of  ecosystems.  The  National  Environmental 
Policy  Act  of  1969  (NEPA)  provides  the  broadest  such  mandate,  by  re¬ 
quiring  that  the  federal  government  “maintain,  wherever  possible,  an 
environment  which  supports  diversity.  .  .  In  addition  to  NEPA,  28 
other  federal  laws  relate  to  maintaining  diversity^  and  a  host  of  others 
to  conserving  ecosystems.  Among  these  are  the  following  three  exam¬ 
ples: 

•  The  Endangered  Species  Act  of  1973  includes  in  its 
purpose  “to  provide  a  means  whereby  the  ecosystems 
upon  which  endangered  species  and  threatened  species 
depend  may  be  conserved. . 

•  The  National  Forest  Management  Act  of  1976  requires  that 
management  plans  for  the  national  forests  “provide  for 
diversity  of  plant  and  animal  communities,”^*  and 

•  The  Surface  Mining  Control  and  Reclamation  Act  of  1977 
states  that  mining  operations  shall  “establish  ...  a  diverse, 
effective,  permanent  vegetation  cover  of  the  same  seasonal 
variety  native  to  the  area  of  land  to  be  affected.”^® 

The  history  of  environmental  protection  is  one  of  continued  recog¬ 
nition  of  the  value  to  human  existence  of  a  clean,  healthy,  and  function¬ 
ing  environment.  It  is  also  the  histoiy  of  continued  creativity  in 
developing  solutions.  Even  in  the  contentious  field  of  endangered  spe¬ 
cies  management,  accommodation  has  been  possible  in  the  vast  major¬ 
ity  of  cases.  Creativity  and  the  will  to  put  solutions  to  work  are 
essential  traits,  if  the  United  States  is  to  reverse  losses  in  biodiversity. 


I 

I 


ENVIRONMENTAL  QUALITY 


Diversity,  Ecosystems,  and 
Biological  Health 

In  the  1960s  as  scientists  studied  the  growing  problems  of  pollu¬ 
tion,  their  respect  for  the  resilience  of  natural  plant  and  animal  com¬ 
munities  increased.  They  began  to  seek  ways  for  humans  to  benefit 
from  such  communities  without  destroying  them — for  ways  to  use  natu¬ 
ral  resources  to  meet  human  needs  without  disrupting  the  basic  func¬ 
tioning  of  ecosystems.  In  this  effort,  ecologists  have  studied  the 
interactions  within  plant  and  animal  communities  and  between  such 
communities  and  the  environment.  They  have  identified  the  diversity  of 
living  forms  that  facilitates  these  interactions  across  a  range  of  scales: 

•  Genetic  Diversity.  Variation  occurs  between 
individuals  and  populations  of  the  same  species,  based 
on  the  genetic  traits  they  inherit. 

•  Species  Diversity.  The  component  parts  of  ecosystems 
are  not  only  large  and  conspicuous  plants,  birds,  fishes, 
and  mammals  but  also  less  conspicuous  species  such  as 
insects,  mosses,  algae,  fungi,  and  bacteria. 

•  Ecosystem  Diversity.  An  array  of  plant  and  animal 
communities  and  their  distinct  physical  settings  exist 
across  the  nation  and  the  globe. 

As  scientists  advanced  the  world’s  understanding  of  the  value  of 
biodiversity,  the  need  to  promote  and  protect  it  gradually  became  evi¬ 
dent.  In  1990  a  number  of  federal  agencies  took  part  in  a  dialogue  on  bi¬ 
ological  diversity,  organized  by  the  Keystone  Center.  The  dialogue 
resulted  in  a  recognition  of  the  value  of  biodiversity  to  the  nation  and 
on  the  need  to  manage  regional  ecosystems  for  it.^® 


Values  of  Biodiversity 

Advocates  for  protecting  biodiversity  often  cite  pragmatic  reasons 
for  their  positions,  and  the  practical  consequences  of  biodiversity  loss 
do  promise  to  be  severe.  However  for  many  Americans,  ethical  and  es¬ 
thetic  reasons  are  just  as  compelling.  Respect  for  the  wonder  of  creation 
and  a  sense  of  moral  responsibility  are  strong  American  values,  and  en¬ 
joying  the  beauty  of  nature  is  a  national  pastime.  Americans  expect, 
both  of  themselves  and  of  their  institutions,  stewardship  of  the  environ¬ 
ment  to  maintain  the  nation’s  ecological  soundness. 

Species  and  Genepools 

Biological  diversity  encompasses  a  vast  number  of  species — plants, 
animals,  fungi,  and  microorganisms  and  their  genetic  heritage — many 
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Genetically  diverse  populations  are  equipped  to  cope  with  environmental 
change. 


of  which  provide  direct  benefits  to  the  nation.  For  example,  a  diversity 
of  species  here  and  abroad  serves  U.S.  agriculture  by  providing  a  reser¬ 
voir  of  genetic  traits  that  crop  and  livestock  breeders  may  need  in  the 
future.  The  shrinkage  of  plant  genepools  available  to  crop  scientists 
may  be  one  of  the  most  immediate  threats  posed  by  the  loss  of 
biodiversity.  Yet  even  within  the  United  States,  the  vast  mtgority  of  do¬ 
mestic  plants  have  not  been  examined  in  any  systematic  way  for  poten¬ 
tial  benefits. 

Native  species  provide  valuable  products  in  addition  to  commodi¬ 
ties  such  as  wood  and  paper  and  crops  such  as  cranberries  and  pecans. 
For  example,  in  1990  the  American  Cancer  Society  supported  efforts  by 
environmental  groups  to  nominate  the  Pacific  yew,  an  evergreen  native 
to  the  Pacific  Northwest,  for  listing  under  the  Endangered  Species 
Act.^®  The  yew  shows  promise  in  the  treatment  of  several  types  of  can¬ 
cer,  yet  its  dependence  on  forest  types  under  rapid  conversion  has  led  to 
its  decline. 
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CASE  STUDY 

Private  Lands:  Industry  Acts  to 
Protect  Biodiversity 

In  1990  Waste  Management,  Inc.  (WMI),  a  large  multinational 
waste  management  firm,  issued  a  policy  statement  declaring  the 
company’s  commitment  to  *^0  net  loss  of  wetlands  or  other  biological  di* 
versity  on  the  Company’s  property.”^^  The  firm’s  Executive  Environmen¬ 
tal  Committee,  in  consultation  with  public  agencies  and  with  the 
assistance  of  the  World  i^ldlife  Fund/Conservation  Foundation,  has  de¬ 
veloped  operational  procedures  for  its  local  managers.  The  company  has 
employed  an  environmental  consulting  firm  to  prepare  conservation 
plans  for  several  of  its  sites. 

In  preparing  recommendations,  these  consultants  compiled  data  on 
the  geology,  hydrology,  sods,  environmental  conditions,  and  ecological 
characteristics  of  the  sites  prior  to  making  field  inventories.  Local  ecolo¬ 
gists  are  assisting  the  company  in  carrying  out  conservation  plans.  The 
two  following  pilot  sites  are  in  the  United  States: 

■  Port  Arthur,  Texas.  This  5,000-acre  WMI  site  contains  a  closed 
442-acre  hazardous  waste  disposal  facility  and  one  of  the  world’s 
largest  operating  hazardous  waste  incinerators.  Located  near  state 
and  federal  wildlife  refuges,  the  property  is  in  a  central  flyway  for 
migratory  birds.  Its  large  expanses  of  pastureland  and  freshwater 
marshes  are  frequented  by  the  fulvous  whistling-duck  and  various 
wading  birds.  The  company’s  conservation  options  for  the  site  in¬ 
clude  protecting  wetlands,  managing  grazing,  and  planting  to  im¬ 
prove  wildlife  habitat. 

■  Ft.  Myers,  Florida.  On  the  southern  half  of  a  600-acre  site.  Waste 
Management,  Inc.,  operates  an  active  sanitary  landfill  with  a  life  ex¬ 
pectancy  of  two  years.  The  property  is  adjacent  to  a  (ypress  slough 
preserve,  and  the  northern  half  has  a  mix  of  cypress  swamp,  slash 
pine,  saw  palmetto,  early  successional  shrub,  and  pasture.  The 
company’s  conservation  options  for  the  Ft.  Myers  site  include  im¬ 
proving  habitat  for  endangered  species  such  as  the  red-cockaded 
woodpecker  and  the  bald  eagle,  controlling  exotics  such  as  Brazilian 
pepper  and  melaleuca  trees,  and  expanding  cypress  communities. 

Waste  Management,  Inc.,  and  The  World  Wildlife  Fund/Conserva¬ 
tion  Foundation  also  are  seeking  new  ways  to  manage  private  lands  for 
biodiversity.  An  upcoming  report  will  emphasize  strategies  that  private 
sector  managers  can  use  to  accomplish  the  following  objectives: 

•  Identify  properties  with  fragile  ecosystems  that  should  not  be 
acquired  for  development,  and 

•  Identify  ecosystems  on  currently  owned  industrial  properties 
that  warrant  specific  management  for  biodiversity. 
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The  yew  is  not  an  anomaly.  In  1984  Americans  purchased  $8  bil¬ 
lion  worth  of  prescriptions  with  active  elements  extracted  from  higher 
plants.^  Human  dependence  on  diversity  goes  beyond  the  obvious.  In 
addition  to  medicines,  plant  and  animal  species  provide  fibers,  gums, 
spices,  dyes,  resins,  and  oils.^  Americans  also  benefit  directly  from  the 
productivity  of  coastal  and  estuarine  systems.  Ecosystems  that  are  es¬ 
sential  to  the  survival  of  living  marine  resources  have  an  annual  eco¬ 
nomic  value  to  society  approaching  $14  billion,  including  $5.5  billion  in 
commercial  landings  alone.^^  Without  doubt,  threats  to  biodiversity 
threaten  human  welfare. 

Biodiversity  also  affords  flexibility  in  the  face  of  environmental 
change  and  variation.  Genetic  diversity  can  bestow  this  flexibility  on 
both  managed  and  unmanaged  systems.  A  genetically  diverse  popula¬ 
tion  has  a  number  of  ways  to  cope  with  environmental  change,^^  and 
thus  even  rare  genes  can  have  survival  value  for  the  population  as  a 
whole.  With  environmental  changes  unpredictable,  an  individual  or 
even  a  species  just  getting  by  under  existing  conditions  might  thrive 
should  those  conditions  change.^  Diversity  is  also  beneficial  in  stable 
situations.  For  example,  different  strains  of  ponderosa  pine  or  Douglas- 
fir  thrive  on  north-facing  slopes,  while  other  strains  thrive  on  south-fac¬ 
ing  slopes. 

Genetic  uniformity  associated  with  population  decline  can 
threaten  the  survival  of  some  species.  As  remaining  individuals  inter¬ 
breed,  genetic  defects  may  further  weaken  the  populatibn.  Captive 
breeding  programs  to  rescue  endangered  species  now  recognize  this 
problem.  A  program  to  breed  the  endangered  Puerto  Rican  parrot  suc¬ 
ceeded  in  increasing  the  numbers  of  individual  birds,  but  forest  manag¬ 
ers  observed  genetic  defects  in  parrot  offspring.®^ 

The  technologies  that  produce  genetically  uniform  organisms  such 
as  hatchery  fish  or  clonal  fruit  and  timber  trees  offer  the  benefits  of 
controlled  productivity  but  also  the  risks  of  uniform  susceptibility  to 
disease  and  changing  environmental  stresses.  Controlled  breeding  and, 
more  recently,  advances  in  biotechnology  have  the  capability  of  produc¬ 
ing  genetically  diverse  organisms  as  well,  although  such  techniques 
have  not  been  widely  applied. 


Ecosystem  Services 

Aside  from  the  value  of  any  single  species  or  the  benefits  of  any 
single  product,  healthy  ecosystems — either  natural  or  altered  systems 
that  retain  their  basic  functional  integrity — collectively  provide  life- 
support  services  free  of  charge  for  the  nation  and  the  planet.  A  sam¬ 
pling  of  these  services  follows. 

■  Soil  Building.  Soil  is  a  living  community,  formed  by  plants, 
animals,  and  microorganisms  as  they  move,  take  in  food,  re¬ 
lease  wastes,  and  reproduce — creating  soil  from  parent  rock 
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and  their  once-living  bodies.^  Both  managed  and  un¬ 
managed  ecosystems  can  build  soil,  although  intensive  agri¬ 
culture  and  forestry  can  change  soil  structure  and  reduce 
fertility  over  time. 

■  Erosion  Control.  Rainfall — a  primary  mechanism  of  ero¬ 
sion — loses  its  destructive  force  when  captured  by  leaves  or 
needles,  cushioned  by  ground  litter,  or  slowed  by  the  thick 
mass  of  roots  in  ecosystems  such  as  forests  or  grasslands.^^ 
Rainfall  on  exposed  ground  runs  off  directly,  carrying  away 
valuable  topsoil. 

■  Nutrient  Availability.  Without  the  actions  of  countless  or¬ 
ganisms,  many  of  them  microscopic,  the  cycling  of  nutrients 
from  air  through  living  creatures  and  back  again  through  soil 
and  water  could  not  occur.  Two  examples  follow. 

*  Most  plants  depend  on  intricate  associations  between 
their  roots  and  certain  soil  fungi  for  the  transfer  of 
nutrients  essential  to  growth.  These  associations,  or 
mycorrhizae,  allow  the  plants  to  absorb  far  more 
nutrients  than  they  could  unaided.  Land-use  practices 
such  as  monocropping  and  clearcutting  can  disrupt  these 
systems,  making  it  impossible  for  plant  communities  to 
maintain  themselves. 

*  Nitrogen  is  a  megor  plant  nutrient,  and  shortages  often 
limit  plant  growth.  However,  nitrogen  gas  in  the 
atmosphere  is  useless  to  living  organisms,  until  it  is 
fixed — incorporated  into  nitrogen-containing 
compounds— commonly  by  bacterial  action.  Healthy, 
diverse  ecosystems  contain  a  variety  of  nitrogen-fixing 
bacteria  in  nodules  on  plant  roots,  scattered  throughout 
the  soil,  and  in  certain  lichens.  These  bacteria  are 
responsible  for  the  availability  of  all  nitrogen  except  that 
supplied  by  fertilizers,  and  the  maintenance  of  natural 
communities  depends  on  them. 

■  Carbon  Storage.  Recent  concern  over  the  rate  of  addition  of 
carbon  to  the  atmosphere,  based  on  predictions  of  resulting 
global  climate  change,  has  focused  attention  on  the  carbon- 
storage  properties  of  plants.  Plants  absorb  carbon  from  the 
atmosphere  and  release  oxygen,  and  plant  communities,  such 
as  forests  and  grasslands,  store  significant  amounts  of  carbon 
in  the  form  of  standing  biomass,  fallen  leaves,  litter,  dead  and 
downed  trees,  and  underground  root  material — ^both  alive 
and  dead.  Existing  forests  with  their  standing  biomass,  as 
well  as  reforestation  and  afforestation,  can  provide  carbon 
sinks  to  help  control  atmospheric  carbon. 
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■  Hydrological  Cycles.  Plants  absorb  water  throu^  their 
roots  and  leaves  and  transpire  it  through  their  pores,  creat¬ 
ing  a  critical  link  in  regional  moisture  regimes.  Forests, 
grasslands,  and  wetlands  regulate  streamflow,  filter  water, 
and  control  flooding.  Examples  abound  where  human  devel¬ 
opment  has  disrupted  this  balance  with  unhappy  results  (see 
Everglades  case  study). 

■  Pest  Management.  Natural  systems  characteristically  have 
mechanisms  that  control  pest  outbreaks;  mechanisms  that 
are  missing  from  intensively  managed  systems.  For  instance, 
the  mcgority  of  insects  found  in  young  forests  are  destructive 
leaf-eaters,  but  old-growth  forests  support  a  greater  diversity 
of  insect  species,  among  them  insects  that  feed  on  leaf-eat¬ 
ers.^^  Insect-feeding  birds  are  also  most  numerous  in  older 
forests,  ^th  the  decline  of  old-growth  forests,  the  nation  may 
be  losing  a  reservoir  of  insect  and  bird  species  that  feed  on 
damaging  insects.  For  similar  reasons,  the  removal  of  hedge¬ 
rows  and  woodlots  in  agricultural  regions  may  lead  to  less 
rather  than  more  crop  production. 

■  Linkages.  Ecosystem  services  are  the  products  of  networks 
of  relationships,  not  all  of  equal  strength,  and  not  all  direct 
and  linear.  Some  species — decomposers  in  particular — are 
critical  links  about  which  little  is  known.  Others,  called  key¬ 
stone  species,  play  leading  roles  in  regulating  the  abundance 
of  other  species  in  the  same  community.  For  example,  popula¬ 
tions  of  starfish  and  sea  otters  have  shown  dramatic  shifts 
upon  removal  of  a  single  species  from  their  communities.^ 

Causes  of  Loss 

Humans  have  had  large-scale  impacts  on  the  environment  with 
corresponding  consequences  for  biodiversity.  All  of  the  following  factors 
are  significant  in  the  decline  of  U.S.  biodiversity,®®  but  physical  alter¬ 
ation  is  currently  the  most  pervasive: 

*  Physical  alteration  of  the  environment  both  on  land  and 
in  coastal  and  near-shore  areas; 

*  Chemical  stress,  including  acid  deposition  and  excesses 
of  ozone,  nutrients,  and  pesticides; 

*  Direct  taking,  such  as  large  incidental  fish  bycatches 
during  commercial  seafood  harvesting; 

*  Introduction  of  exotic  species  that  invade  natural 
communities  and  displace  native  species;  and 

*  Plastics  in  the  aquatic  environment  that  trap  or  are 
ingested  by  fish,  birds,  and  mammals. 
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U.S.  biodiversity  is  being  threatened  at  all  levels — genetic,  species, 
and  ecosystem.  Narrowing  of  genetic  bases  and  species  loss  often  go 
hand  in  hand,  and  both  are  increasingly  caused  by  ecosystem  conver¬ 
sion,  fragmentation,  and  simplification.  These  three  forms  of  human  al¬ 
teration  constitute  major  threats  to  biodiversity,  both  domestically  and 
worldwide.^® 


Conversion 

Human  development  has  usurped  places  where  native  plants  and 
animals  once  lived.  Farms,  subdivisions,  and  shopping  centers  have  re¬ 
placed  more  diverse  plant  and  animal  communities,  and  construction 
and  roadbuilding  have  divided  wildlands  into  smaller  and  smaller  frag¬ 
ments.  Conversion  to  other  land  uses  has  an  obvious  effect  on  biodivers¬ 
ity,  but  two  kinds  of  partial  alteration — fragmentation  and  simplifica¬ 
tion — are  also  of  concern. 


Fragmentation 

Dividing  an  ecosystem  into  isolated  patches  creates  barriers. 
When  a  river  is  dammed  to  create  a  reservoir,  fish  migrations  are 
blocked  or,  at  best,  slowed.  Clearcuts  within  a  forest  create  open  areas, 
with  differing  temperature  and  moisture  regimes  and  reduced  cover. 
Such  alterations  can  function  as  barriers  to  dispersal  and  population 
mixing  of  some  species.  Fragmentation  also  exposes  the  interiors  of  re¬ 
maining  patches  to  external  physical  and  biological  factors  called  edge 
effects  that  can  benefit  some  species  but  harm  others.  Species  diversity 
is  usually  reduced,  not  increased,  by  fragmentation  since  species 
adapted  to  conditions  found  in  the  interior  of  larger  patches  are  often 
lost.*^ 

Songbirds  in  newly  created  edge  areas  are  subject  to  nest  preda¬ 
tors  and  brood  parasites  that  occur  in  higher  densities  near  the  edge  of 
forests  than  in  the  interior.  The  Kirtland’s  warbler,  a  bird  that  requires 
deep  woods,  has  been  driven  to  near  extinction  as  forests  are  cleared  in 
patches,  allowing  the  edge-tolerant  brown-headed  cowbird  to  invade 
the  forest  and  lay  its  eggs  in  the  warbler’s  nest.^^ 

Land  and  water  managers  can  alleviate  detrimental  edge  effects 
by  retaining  large  contiguous  blocks  of  habitat,  and  they  may  be  able  to 
mitigate  some  effects  of  fragmentation  by  linking  separate  areas  with 
nature  corridors  or  bridges  (see  Figure  4-2).  In  the  Southwest,  the  Bu¬ 
reau  of  Land  Management  is  protecting  and  restoring  riparian  corri¬ 
dors  along  streams,  seeps,  lakes,  marshes,  and  large  springs  to  connect 
key  habitats  for  wildlife.^®  Ensuring  the  retention  of  such  corridors  and, 
where  necessary,  restoring  lost  linkages  are  emerging  techniques  in 
managing  for  biodiversity.  President  Bush’s  tree  planting  initiative  has 
potential  to  help  alleviate  ecosystem  fragmentation. 
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Figure  4-2.— Pinhook  Swamp  corridor  purchased  by  The  Nature 
Conservancy  and  the  USDA  Forest  Service  to  provide  a  15-miie  iand 
bridge  between  Okefenokee  Nationai  Wildlife  Refuge  in  Georgia  and  the 
Osceola  National  Forest  in  Florida. 


Source:  Illustration  by  M.R.  Clark,  copyright  1990  Defenders  of  Wildlife,  printed  with 
permission. 


Simplification 

Simplification  is,  by  definition,  loss  of  diversity.  Variety  in  an  eco¬ 
system  can  take  many  forms:  more  species,  more  complex  food  webs, 
greater  three-dimensional  structure.  For  example,  a  forest  with  many 
plant  species  can  support  a  diversity  of  associated  animal  life.^  Simpli¬ 
fication  can  result  from  direct  human  action,  such  as  removal  of  fallen 
trees.  Fragmentation  also  contributes  to  simplification — ^for  instance. 
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by  altering  the  distinctive  environmental  conditions  associated  with 
deep  forests.  Finally,  conversion  often  equals  simplification  if  it  in¬ 
volves  selecting  for  one  or  a  few  species.  Table  4-3  illustrates  the  loss  of 
diversity  that  results  from  converting  an  old-growth  forest  to  an  inten- 

Table  4-3. — Comparison  of  attributes  of  old-growth  forests  and 
intensively  managed  tree  plantations. 

ATTRIBUTE 

OLD-GROWTH  FOREST 

TREE  PLANTATION 

Land 

Structure 

Canopy 

Uneven;  many  gaps 

Even;  dense 

Cavities  in  trunks 

Many 

Few  or  absent 

Sutx:anopy  trees 

Various  heights 

Absent  or  small 

Shrub  layer 

Uneven;  dense  in  clumps 

Even;  often  sparse  or 

Epiphytes 

Abundant  on  trunks  and 

absent 

Sparse  or  absent 

Snags 

large  branches 

Uneven;  small  to  large 

Even;  few  or  no  large 

Logs 

Uneven  sizes;  many  large, 

snags 

Even;  few  or  no  large  logs 

many  decay  classes 

except  possible 

Overall  structure 

Complex;  heterogeneous; 

remnants  of  natural 
forest 

Simple;  homogeneous; 

much  coarse  woody 

little  coarse  woody 

debris 

debris 

Carbon  storage 

Higher 

Lower 

Microclimates 

Light  level  at  forest  floor 

Uneven;  sunny  in  light 

Even;  low 

Temperature  and 

gaps 

Uneven 

Even 

moisture  on  forest  floor 
Species  diversity 

Trees 

Higher 

Lower;  often  one  species 

Animals 

Higher 

Lower 

Fungi 

Higher 

Lower 

Nutrient  pathways 
Nitrogen  fixation  by 

Exceeds  atmospheric 

Little  or  none 

epiphytes  and  in  logs 

inputs 

Nitrogen  from  early 

High 

Absent  due  to  vegetation 

successional  trees 

management 

and  shrubs 
Disturbance  regime 
Wind  damage 

Individual  trees 

Individual  losses  rarer. 

Damage  from  insects 

Usually  individual  trees  or 

large-scale  blowdowns 
more  common 

Epidemics  can  affect 

and  pathogenic  fungi 

small  groups 

whole  stands  or  larger 

Streams 

Structure 

Logs  in  streams 

Many;  some  large 

areas 

Few;  none  large 

Sediments 

Diverse,  from  silts  to 

Uniform 

Species  diversity 
Invertebrates 

cobbles 

Higher 

Lower 

Salmonid  fishes 

Higher 

Lower 

Amphibians 

Higher 

Lower 

Source:  Adapted  from  Norse,  E.A.,  Ancient  Forests  of  the  Pacific  Northwest,  (Washington,  DC:  The 
Wilderness  Society,  1990),  pages  158-159. 
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sively  managed  tree  plantation.  The  table  is  illustrative  and  compares 
extremes;  many  managed  forests  are  more  diverse  than  tree  planta¬ 
tions,  and  young  natural  forests  may  be  less  diverse  than  old  growth. 
Natural  systems  can  absorb  a  certain  amount  of  conversion,  simplifica¬ 
tion,  and  fragmentation.  Such  activities  are  not,  in  the  abstract,  unac¬ 
ceptable.  It  is  possible,  though,  to  overload  a  system. 


An  Evolution  in  Management  Scale 

Natural  resource  management  and  environmental  protection  have 
produced  two  recurrent  trends — an  increased  understanding  of  how 
human  actions  affect  the  environment^®  and  a  maturation  in  how  soci¬ 
ety  controls  those  effects. 

Early  settlers  recognized  the  damage  caused  by  unconstrained 
market  hunting  when  game  became  harder  to  find.  Later  on,  city  dwell¬ 
ers  could  see  that  uncontrolled  coal  burning  had  direct  effects  on 
human  health  and  wellbeing.  Responses  were  likewise  direct — states 
enacted  bag  and  creel  limits  and  restricted  hunting  and  fishing  to  cer¬ 
tain  seasons.  Cities  adopted  limits  on  burning,  especially  during  certain 
weather  conditions.  Game  limits  were  complemented  by  statewide 
game  management  programs  and,  later,  by  adoption  of  the  Endangered 
Species  Act.  Increasingly,  analytical  and  technological  sophistication 
led  governments — federal,  state,  and  local — to  adopt  air  pollution  stan¬ 
dards,  at  first  designed  to  address  direct,  local  effects.  More  recently, 
society  has  come  to  recognize — and  now  respond  to — acidic  deposition 
(commonly  known  as  acid  rain). 

With  the  recognition  of  such  problems  as  loss  of  biodiversity,  cli¬ 
mate  change,  and  ecosystem  degradation,  society  finds  itself  grappling 
with  global  issues  that  challenge  human  knowledge  and  creativity.  The 
scope  of  human  effects  on  the  environment  often  overwhelms  project- 
by-project  attempts  to  understand  or  reduce  impacts.^® 


Current  Management  Approaches 

Today,  natural  resource  managers  are  designing  programs  that 
consider  the  wellbeing  of  multiple  species  within  an  ecosystem.  Envi¬ 
ronmental  policies  also  are  taking  a  regional  focus  with  geographically 
targeted  programs  that  address  a  number  of  issues  within  a  particular 
region. 


Species  Management 

The  original  focus  of  wildlife  management  was  popular,  harvest- 
able  game  species.  Threatened  and  endangered  species  received  atten¬ 
tion  as  more  and  more  plant  and  animal  species  became  extinct.^^ 
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Although  foreshadowed  by  the  Lacey  Act  and  the  Migratory  Bird  Treaty 
Act,^®  the  Endangered  Species  Act  was  the  first  formal,  national  recog¬ 
nition  that  each  species  makes  a  unique  contribution  to  the  tapestry  of 
life  on  this  planet  and  that  the  nation  should,  when  possible,  avoid 
tearing  that  fabric.^®  Clearly,  endangered  species  programs  form  an  es¬ 
sential  part  of  biodiversity  protection. 

The  act  recognizes  the  value  of  habitat  and  the  need  to  manage  on 
an  ecosystem  scale.  It  authorizes  designation  of  critical  habitat — areas 
essential  to  the  preservation  of  endangered  species  and  in  need  of  spe¬ 
cial  management®® — and  calls  for  the  preparation  of  recovery  plans  for 
listed  species  (see  Ash  Meadows  case  study).  However,  such  plans  are 
not  enforceable.®^ 

The  endangered  species  problem  is  daunting.  At  present  rates,  it 
would  take  50  years  to  list  those  U.S.  species  now  considered  to  be  in 
danger.  The  program  has  financial  limitations,  as  well.  Full  recovery 
for  all  currently  listed  threatened  and  endangered  U.S.  species  would 
cost  an  estimated  $4.6  billion,  yet  annual  funding  has  been  less  than 
$10  million.®^ 

The  Endangered  Species  Act  comes  into  play  when  options  and  al¬ 
ternatives  are  limited.  Species  eligible  for  listing  are,  by  definition,  ei¬ 
ther  dangerously  reduced  in  number  or  subject  to  strong  forces  that  will 
result,  if  unchecked,  in  their  extinction.  Frequently,  habitat  for  such  re¬ 
duced  populations  exists  only  in  isolated  fragments  that  cannot  support 
long-term  viable  populations  of  a  species.  Loss  of  genetic  diversity  and 
lack  of  suitable  habitat  limit  captive  recovery  efforts. 

The  act  also  comes  into  play  when  human  options  are  limited.  Pro¬ 
jects  are  often  already  well-defined  and  represent  substantial  program 
or  financial  investments  before  sponsors  can  identify  impacts  on  threat¬ 
ened  or  endangered  species.  Lack  of  a  comprehensive  source  of  informa¬ 
tion  on  the  habitat  needs  of  endangered  species  means  that  such 
reviews  will  be  undertaken  on  a  case-by-case  basis  and,  thus,  late  in 
project  development. 

The  nation  also  has  devoted  a  great  deal  of  effort  to  protecting  and 
propagating  game  species.  Fees  on  hunting  and  fishing  equipment  fund 
game  and  fish  enhancement  projects  and  statewide  wildlife  planning.®® 
Without  careful  review,  such  projects  could  expand  the  range  of  game 
species  without  regard  for  detrimental  effects  on  nongame  species.  Con¬ 
gress  passed  the  Fish  and  Wildlife  Conservation  Act  of  1980,®^  also 
known  as  the  Nongame  Act,  in  response  to  concerns  over  the  fate  of  spe¬ 
cies  not  valued  for  their  recreational  potential.  The  act  authorizes  fed¬ 
eral  support  for  state-based  wildlife  planning,  but  it  has  never  been 
funded. 

Both  endangered  species  protection  and  game  management  have 
value  in  protecting  biodiversity.  The  Endangered  Species  Act,  in  partic¬ 
ular,  is  crucial  as  it  preserves  the  basic  elements  of  species  diversity — 
distinct  and  unique  species. 
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Ecosystem  management  can  help  ensure  that  the  habitat  needs  of  multiple 
species  are  met. 


Project  Impact  Management 

Congress  passed  NEPA  and  a  host  of  specific  laws  to  ensure  that 
federal  agencies  could  both  understand  and  control  the  environmental 
effects  of  human  actions.  While  the  emphasis  of  most  such  laws  and 
regulations  is  on  abating  or  avoiding  specific  impacts,  NEPA  requires 
that  managers  look  at  the  entire  array  of  environmental  effects  of  their 
projects.  By  requiring  such  analysis  along  with  public  involvement, 
NEPA  has  fostered  a  greater  understanding  of  the  magnitude  of  human 
effects  on  the  environment. 
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CASE  STUDY 

Ash  Meadows:  An  Ecosystem  Recovery  Plan 

Named  for  the  ash  trees  that  distinguish  it  from  sur¬ 
rounding  creosote-bush  communities,  Ash  Meadows  is  a 
spring-fed  oasis  in  the  midst  of  the  Mojave  Desert.  Its  50,000 
acres  straddle  the  Califomia-Nevada  border  northwest  of  Las 
Vegas.  A  series  of  natural  springs  active  since  prehistoric  times 
supports  an  isolated  relict  biota. 

The  meadows’  most  famous  inhabitant,  the  endangered 
Devil’s  Hole  pupflsh,  averages  about  an  inch  in  length  and  was 
the  center  of  a  controversy  that  led  to  a  Supreme  Court  deci¬ 
sion.  Devil’s  Hole  is  an  Ash  Meadows  spring  located  in  a  net¬ 
work  of  limestone  caves  dedicated  as  the  Devil’s  Hole  National 
Monument  in  1932.  The  monument  is  managed  by  the  Na¬ 
tional  Park  Service. 

In  addition  to  the  Devil’s  Hole  pupflsh.  Ash  Meadows  is 
sole  habitat  for  27  other  unique  plants  and  animals  of  which  13 
species  are  federally  listed  as  threatened  or  endangered. 

In  the  1970s  when  a  ranching  operation  in  the  area 
caused  a  decline  in  discharge  from  Devil’s  Hole,  the  National 
Park  Service  brought  legal  action.  The  case  went  to  the  Su¬ 
preme  Court,  which  in  1976  ruled  in  favor  of  protecting  the  na¬ 
tional  monument  from  groundwater  pumping.  The  ranch 
subsequently  ceased  operations,  but  development  in  the  area 
continued  to  alter  springs  not  protected  by  the  Park  Service.  In 
1984  The  Nature  ConservanQr  purchased  acreage,  which  it  re¬ 
sold  to  the  U.S.  Fish  and  midlife  Service  for  the  Ash  Meadows 
National  Wildlife  Refuge.  The  Bureau  of  Land  Management 
also  set  aside  public  lands  for  the  refuge. 

Today,  this  Area  of  Management  Concern  consists  of  over 
23,000  acres,  encompassing  most  of  the  habitat  of  the  threat¬ 
ened  and  endangered  species.  The  refuge  includes  lands  man¬ 
aged  by  the  Bureau  of  Land  Management  (9,243  acres),  the 
Fish  and  \\^ldlife  Service  (12,438  acres),  the  National  Park 
Service  (40  acres),  and  private  lands  (1,371  acres).  The  Ash 
Meadows  Recoveiy  Plan,  completed  in  1990,  considers  the  en¬ 
tire  ecosystem  rather  than  focusing  on  each  of  the  13  threat¬ 
ened  and  endangered  species.  The  first  step  in  recovery  was  to 
secure  the  water-dependent  habitat.  Other  steps  include  re¬ 
moving  exotic  plants  and  animals  that  have  invaded  the  area, 
controlling  herds  of  wild  horses,  and  protecting  the  meadows 
with  fencing,  stream  barriers,  and  interpretive  signs.  Captive 
breeding  programs  for  the  endangered  species  will  supplement 
on-site  ecosystem  management. 
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Most  environmental  laws  focus  on  controlling  pollution  in  one  spe¬ 
cific  context — air,  water,  or  the  disposal  of  waste,  for  example.  Despite 
the  overarching,  inclusive  NEPA  framework,  the  narrow  focus  of  these 
laws  combined  with  competing  interests  and  multiple  objectives  leads 
most  project  sponsors  to  focus  on  statute-driven  lists  of  impacts.  This 
case-by-case,  issue-by-issue  approach  often  leaves  pervasive  values — 
such  as  biodiversity — ^unprotected.  In  addition,  lack  of  comprehensive 
information  on  the  distribution,  abundance,  representation,  and  degree 
of  destruction  of  species  and  natural  communities  in  the  United  States 
significantly  hampers  comprehensive  analysis. 

Managing  by  Area  Not  Impact 

The  limitations  of  species-based  management  and  narrowly  fo¬ 
cused  project-by-project,  permit-by-permit  analysis  have  led  to  the  de¬ 
velopment  of  geographically  targeted  approaches.  Based  on  watersheds 
or  other  ecological  units  rather  than  political  boundaries,  such  ap¬ 
proaches  provide  the  tools  and  conceptual  structures  for  ecosystem 
management.  Geographically  targeted  management  programs  often  in¬ 
volve  different  levels  of  government  with  private  conservation  and  de¬ 
velopment  interests  and  focus  on  full  characterization  of  an  area  and  on 
a  variety  of  protective  mechanisms  for  it. 

The  Next  Step 

An  evolution  is  occurring  in  the  scale  of  analysis  and  understand¬ 
ing  of  environmental  concerns.  The  corresponding  shift  in  management 
rests  on  the  conclusion — reached  in  programs  as  diverse  as  game  man¬ 
agement  and  water  pollution  control — ^that,  while  everything  may  not 
be  hitched  to  everything  else,  a  narrow  conception  of  an  issue  can  lead 
managers  to  ignore  essential  elements  of  the  system  in  which  the  issue 
is  embedded.  The  result  of  such  narrow  conceptions  is  often  avoidable 
impacts  and  unintended  consequences.  The  ecosystem  approach  is 
proving  more  useful  for  predictive  and  management  purposes^  than 
the  more  narrowly  focused  approaches  that  preceded  it  (see  the 
Yellowstone  case  study). 

To  more  fully  understand  human  impacts  on  the  environment, 
ecologists  are  recommending  that  resource  managers  conduct  analyses 
at  a  scale  sufficiently  large  to  include  the  ecological  boundaries  of  an 
issue.  By  basing  risk  assessments  on  functionally  defined  regions,  they 
can  account  for  the  physical  and  biological  processes  that  affect  or  will 
be  affected  by  a  human  action.®® 
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CASE  STUDY 

The  Greater  Yellowstone  Ecosystem: 
Regional  Management  in  Action 

Yellowstone  National  Park,  with  its  geysers,  spectacular  land- 
forms,  abundant  wildlife,  wilderness  areas,  and  developed  recre¬ 
ation  sites,  is  one  of  the  jewels  of  the  national  park  system.  It  has 
been  designated  both  a  Biosphere  Reserve  and  a  World  Heritage 
Site  by  the  United  Nations  Scientific,  Educational  and  Cultural  Or¬ 
ganization  (UNESCO). 

But  Yellowstone  is  not  an  island.  The  Greater  Yellowstone  Eco- 
^stem,  comprising  the  contiguous  mountain  region  in  and  around 
Yellowstone  Park,  encompasses  nearly  19  million  acres,  of  which 
only  2.5  million  acres  are  national  park  lands.  The  rest  includes  por¬ 
tions  of  six  national  forests  and  lands  owned  and  managed  by  the 
Bureau  of  Land  Management,  Fish  and  Wildlife  Service,  the  states 
of  Montana,  Wyoimng,  and  Idaho,  and  private  individuals. 

Nor  can  Yellowstone  be  managed  as  an  island.  In  the  early 
1960s  the  Park  Service  and  the  Forest  Service  each  recognized  the 
limits  of  their  ability  to  meet  statutory  mandates  without  the  coop¬ 
eration  of  their  neighbors  and  formed  the  Greater  Yellowstone  Coor¬ 
dinating  Committee.  Other  agencies  participate  regularly  in 
discussions  on  policy  for  the  region.^^ 

Management  of  the  Yellowstone  elk  herds  that  cross  adminis¬ 
trative  boundaries  as  they  move  from  summer  to  winter  ranges,  co¬ 
ordination  of  grizzly  bear  and  wolf  policy,  ensuring  the  integrity  of 
the  geothermal  deposits  that  create  Old  Faithful,  managing  trans¬ 
portation  and  recreation,  and  the  need  to  ensure  a  healthy  and  di¬ 
verse  economic  base  motivated  creation  of  the  committee. 

Managing  the  Greater  Yellowstone  Ecosystem  requires  balanc¬ 
ing  the  diversity  of  land  ownerships,  the  variety  of  management  ob¬ 
jectives,  and  the  difllculty  in  gaining  acceptance  of  proposals  that 
reduce  management  prerogatives.  But  a  common  vision  and  a  com¬ 
mon  base  of  information  can  guide  independent  decisionmakers  to¬ 
ward  the  goals  of  ensuring  ecosystem  integrity  and  maintaining 
biodiversity,  while  integrating  these  objectives  into  the  fabric  of  eco¬ 
nomic  life. 


Ecosystem  Management: 

An  Approach  Not  a  Formula 

Ecosystem  management  has  aspects  of  both  process,  “conceptual¬ 
ization  in  a  systems  framework,”®®  as  well  as  substance,  “ensur[ing] 
that  all  plants  and  animals  are  maintained  at  viable  populations  in  na¬ 
tive  habitats  and  that  basic  ecosystem  processes  . . .  are  perpetuated.”®® 
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The  core  concept  of  the  approach  is  management  in  an  eco^stem 
context.  Such  an  approach  requires  that  human  actions — ^whether  pro¬ 
grams  to  restore  the  health  of  the  Chesapeake  Bay  or  plans  for  timber 
harvest  in  Mount  Hood  National  Forest — account  for  the  basic  ecologi¬ 
cal  context  in  which  they  take  place.  That  context  includes  ecological 
composition,  structure,  and  function — the  defining  elements  of  an  eco¬ 
system. 

Employing  the  concept  involves  consideration  of  scale.  Individual 
actions  have  effects  both  on  an  immediate  site,  for  example,  a  forest 
stand,  and  as  part  of  larger  patterns  of  change,  for  example,  in  a  water¬ 
shed.  Likewise,  patterns  of  change  within  a  watershed  will  have  conse¬ 
quences  for  the  regional  landscape.  Ecosystem  management  requires 
that  decisionmakers  at  all  scales — site,  ecosystem,  and  region — be  cog¬ 
nizant  of  effects  of  their  actions  in  the  larger  scheme^  (see  Figure  4-3). 

Just  as  delineating  the  boundaries  of  an  ecosystem  depends  in 
large  measure  upon  the  issue  under  analysis,  so  does  the  definition  of 
what  will  be  studied  or  managed.  Basic  to  the  ecosystem  management 
approach  is  placement  of  the  immediate  concern  in  a  larger  context.  By 
way  of  example,  looking  at  the  larger  context  could  involve  changes  in 
management  perspective. 

Figure  4-3. — Scale  in  ecological  decisionmaking. 


Region  Landscape 


Stand/site  Watershed 


Source:  Adapted  from  Salwasser,  H.,  ‘Conserving  biological  diversity:  a  perspective  on 
scope  and  approaches,*  Forest  Ecology  and  Management  35:79-90  (Amsterdam,  The 
Netherlands,  1990). 
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Broadening  Horizons.  Managers  can  track  changes  in  eco- 
^stems  rather  than  focus  solely  on  target  species.  For  exam¬ 
ple,  forests  can  be  grown  as  crops,  but  the  crop  can  be  the 
forest  ecosystem,®^  not  merely  young  trees  of  a  single  age 
class.  Or,  monocultural  plantations  might  be  more  fully  inte¬ 
grated  into  diverse  and  healthy  regional  ecosystems.  A 
broader  view  also  can  provide  perspective  on  the  relative  oc¬ 
currence  or  rarity  of  a  particular  species  or  community  in  a 
local,  national,  or  even  global  context. 


■  Integrating  Efforts.  Managers  can  make  greater  efforts  to 
integrate  protection  programs.  As  an  example,  wetlands  man¬ 
agers  are  finding  that  th^r  need  to  integrate  federal  and  state 
regulatory  programs,  state  floodplain  and  water  quality  pro¬ 
grams,  and  local  zoning,  planning,  and  sensitive  area  protec¬ 
tion.  Why?  Because  wetlands  have  various  landowners 
— ^public  and  private — and  unless  integrated,  actions  and  pro¬ 
grams  can  neglect  key  influences  or  even  work  at  cross-pur¬ 
poses. 


The  Broader  View 

Managers  in  such  programs  as  national  forest  planning,  endan¬ 
gered  species  recovery,  and  wetlands  protection  have  good  reasons  for 
initiating  and  embracing  techniques  that  require  more  analyses,  in¬ 
volve  more  people  and  agencies,  and  integrate  agency  objectives  with 
those  of  others  concerned  about  the  resource.  The  regulated  community, 
including  many  developers,  likewise  is  embracing  such  approaches.  For 
example,  developers  in  California  have  welcomed  the  initiation  of  habi¬ 
tat  conservation  plans  for  multiple  endangered  species  as  a  means  of 
reducing  the  need  for  eleventh-hour  efforts.®^  And  the  National 
Wetlands  Policy  Forum®®  endorsed  state,  regional,  and  local  wetlands 
planning  efforts,  in  response  to  developers’  needs  for  greater  certainty 
in  the  permitting  process. 

The  trend  toward  ecosystem  management  signals  a  developing 
consensus  that  a  broadening  of  perspectives  is  essential  to  success. 
Whether  success  is  framed  as  the  ability  to  run  a  program  without  con¬ 
stant  controvert — a  factor  that  drives  at  least  some  endangered  spe¬ 
cies  and  wetlands  planning  efforts — or  the  ability  to  plan  development 
without  surprises,  ecology  is  overtaking  narrowly  focused  decisionmak¬ 
ing. 

Current  land-use  decisions  involve  different  agencies  and  different 
levels  of  government — each  with  its  own  sphere  of  concern  and  corre¬ 
sponding  area  of  expertise.  Each  of  these  units  exerts  independent  au¬ 
thority  over  proposals  by  developers  and  agencies  in  a  sequential 
fashion.  The  process  is  unpredictable  and  invites  conflict  and  frag¬ 
mented  decisions.®^  Ecosystem  management,  by  considering  both  natu- 
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ral  factors  and  human  institutions,  can  bring  together  multiple  deci¬ 
sions  in  a  single  framework. 

Reliance  upon  broader,  more  inclusive  decisionmaking  will  neither 
solve  nor  preclude  all  conflicts  over  allocation  of  resources.  As  the  par¬ 
ticipants  in  the  K^stone  Dialogue  noted,  although  federal  multiple-use 
lands  must  continue  to  meet  human  needs,  the  extent,  timing,  and  loca¬ 
tion  of  uses  may  need  to  change  to  conserve  biodiversity.^ 

The  threat  of  biodiversity  loss  may  change  the  daily  operations  of 
land  and  water  managers.  The  situation  requires  a  quantum  leap  in  co¬ 
operation  and  communication  between  interests  and  across  sectoral 
lines — ^public/private,  science/management,  preservationist/developer, 
federal/state/local,  and  interagency.  Currently  such  cooperation  is  time- 
consuming,  difflcult,  and  until  participants  gain  more  experience,  of  un¬ 
certain  outcome.  Statutory  and  regulatory  frameworks — some 
established  under  earlier,  narrower  conceptions  of  the  workings  of  the 
natural  world — also  constrain  broad-view  approaches.  The  nation  may 
need  to  update  management  systems  to  ensure  that  meeting  human 
needs  in  the  short  run  does  not  preclude  achieving  ecological  objectives 
vital  to  human  wellbeing  in  the  long  run. 

A  Sampling  of  Current 
Approaches 

Though  the  term  biodiversity  may  be  relatively  new,  the  recogni¬ 
tion  that  native  species  of  plants  and  animals  are  worthy  of  conserva¬ 
tion  is  a  trademark  of  U.S.  natural  resource  policy.  And  though 
techniques  for  managing  natural  resources  may  change  with  new  eco¬ 
logical  knowledge,  some  techniques  that  protect  ecosystems  and  pro¬ 
mote  biodiversity  are  already  in  use.  Not  all  approaches  aim  to 
preserve  biodiversity  across  all  scales,  nor  do  they  all  focus  on  ecosys¬ 
tem  management.  Rather,  efforts  may  be  targeted  toward  maintaining 
a  particular  scale  of  diversity — genetic,  species,  or  ecosystem.  Such 
techniques  may  be  categorized  as  either  off-site  or  on-site,®®  and  ecosys¬ 
tem  management  has  evolved  in  a  number  of  these  programs. 

Off-site  approaches,  such  as  seed  and  embryo  banks,  zoological 
parks,  botanical  gardens,  and  captive  breeding  programs  involve  inten¬ 
sive  intervention  to  maintain  species  or  communities  outside  their  nat¬ 
ural  environment.  Off-site  approaches  serve  conservation,  for  example, 
by  providing  convenient  storage  of  germplasm  for  breeding  programs 
and  allowing  access  to  samples  of  wild  species  for  research  and  for  prop¬ 
agating  endangered  species. 

On-site  approaches  may  have  broad  objectives,  as  in  maintaining 
entire  ecosystems,  or  focused  objectives,  as  in  ensuring  the  habitat  of  a 
single  species  within  an  ecosystem  or  perhaps  across  several  ecosys- 
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terns.  In  addition,  some  scientists  and  managers  are  developing  tech¬ 
niques  to  restore  ecosystems  and  communities,  allowing  for  restoration 
of  reduced  biodiversity. 

The  following  section  reviews  a  sampling  of  off-site  and  on-site 
programs  and  several  geographically  targeted  programs. 


Off-Site  Maintenance 

Maintaining  species  or  communities  outside  of  their  natural  envi¬ 
ronment  can  support  on-site  management  techniques,  such  as  ecosys¬ 
tem  restoration. 


National  Plant  Germplasm  System 

The  Agricultural  Research  Service  in  the  U.S.  Department  of  Agri¬ 
culture  administers  the  National  Plant  Germplasm  System  to  provide 
plant  breeders  and  research  scientists  with  continued  access  to  re¬ 
serves  of  genetic  material  essential  to  maintaining  the  nation’s  mqjor 
crops.®^  The  system  is  the  world’s  largest  distributor  of  plant  germ¬ 
plasm  and  each  year  supplies  more  than  230,000  samples  from  its  col¬ 
lections  to  more  than  100  nations.®®  In  addition  to  storage,  the  program 
plants  seeds  on  a  regular  basis  to  maintain  a  fresh  supply.  In  1990  Con¬ 
gress  enacted  new  legislation  to  expand  the  scope  of  the  National  Plant 
Germplasm  System  with  a  National  Genetic  Resources  Program  to  pre¬ 
serve  a  broader  range  of  genetic  resources,  including  those  from  ani¬ 
mals,  insects,  and  microbial  organisms.®® 

Center  for  Plant  Conservation 

The  Center  for  Plant  Conservation  is  a  private  consortium  of  bo¬ 
tanical  gardens  and  arboreta,  established  in  1984  to  rescue  native 
plants.  The  center  maintains  a  growing  national  collection  of  over  400 
species  of  threatened  and  endangered  native  plants  and  cooperates 
with  the  Agricultural  Research  Service  on  seed  storage.  It  maintains 
this  collection  through  the  cooperation  of  member  institutions,  each  of 
which  has  agreed  to  bring  into  cultivation  and  place  into  seed  storage 
the  most  highly  endangered  plant  species  of  their  particular  region  of 
the  United  States. 

American  Association  of  Zoological  Parks  and 
Aquariums 

This  network  of  U.S.  and  Canadian  zoos  and  aquariums  conducts 
a  Species  Survival  Program  for  native  and  exotic  wild  animals.  Until 
the  1960s  zoos  and  aquariums  were  consumers  of  wildlife — when  an  an- 
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imal  died,  they  just  ordered  another  specimen  from  the  wild.  Today, 
with  species  at  risk  around  the  world,  zoos  and  aquariums  have  become 
mqjor  wildlife  producers.  Of  156  institutional  members,  128  have  spe¬ 
cies  siurvival  plans  for  threatened  and  endangered  animals.  Member  in¬ 
stitutions  cooperate  with  public  agencies  such  as  the  U.S.  Fish  and 
\^dlife  Service  on  captive  breeding  programs  for  native  species  includ¬ 
ing  the  black-footed  ferret,  California  condor,  red  wolf,  thick-billed  par¬ 
rot,  whooping  crane,  and  Puerto  Rican  crested  toad.^® 

American  Type  Culture  Collection 

The  American  TVpe  Culture  Collection  (ATCC)  is  a  gene  library 
and  a  national  repository  for  microorganisms.  Governed  by  a  board  rep¬ 
resenting  21  scientific  societies,  the  institute  collects,  propagates,  pre¬ 
serves,  and  distributes  criltures  of  microorganisms,  cell  lines,  animal 
and  plant  viruses,  and  special  gene  and  cellular  products.  Over  42,000 
strains  of  microorganisms — freeze-dried  or  in  live  culture — are  avail¬ 
able  for  use  in  education,  research,  and  various  scientific  and  industrial 
applications.  The  ATCC  provides  technical  information  and  other  ser¬ 
vices  to  microbiologists  worldwide,  publishes  a  catalogue  of  its  hold¬ 
ings,  and  maintains  a  computerized  on-line  database.^^ 


On-Site  Management 

Both  public  and  private  sectors  are  managing  properties  in  ways 
that  can  help— or  hinder — ^biodiversity  maintenance.  Public  land  man¬ 
agers  achieve  a  variety  of  objectives,  from  explicit  biodiversity  and  eco¬ 
system  protection  to  broader  multiple-use  management  that  may 
include  strip  mining,  intensive  forest  management,  grazing,  militaiy 
training,  and  nuclear  energy  research. 

Protected  Areas 

Natural  areas — ^public  and  private — help  maintain  U.S.  biodivers¬ 
ity.  Among  the  larger  private  programs  are  The  Nature  Conservancy  re¬ 
serves  with  over  one  million  acres  in  50  states  and  National  Audubon 
Society  wildlife  sanctuaries,  with  150,000  acres  in  19  states.  Many  indi¬ 
vidual  private  landowners  also  expend  considerable  time,  effort,  and 
money  to  protect  and  carefully  manage  their  land  in  ways  that  promote 
biodiversity.  Some  conservation  groups  and  states  offer  registry  pro¬ 
grams  that  recognize  private  efforts  and  provide  technical  assistance. 
Most  states  and  a  number  of  cities  manage  state  and  municipal  forests 
and  parks,  but  the  federal  government  is  the  largest  single  natural 
area  manager. 
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Biosphere  Reserves 

One  of  the  few  programs  to  have  biological  diversity  as  a  primary 
goal,  biosphere  reserves  are  part  of  a  global  network  administered  by 
the  United  Nations’  Man  and  the  Biosphere  Program  (MAB).  The  MAB 
Secretariat  in  the  State  Department  oversees  administration  of  the  46 
U.S.  biosphere  reserves  (see  Table  4-4)  that  include  federal  land,  state 
land,  university  property,  and  private  reserves;  total  acreage  in  re¬ 
serves  exceeds  17  million  hectares  (44  million  acres).  The  original  qual¬ 
ifications  for  designation — a  core  of  wilderness,  a  buffer  of  limited 
human  use,  a  transition  area  of  mixed  uses,  and  a  history  of  scientific 
work  and  educational  outreach — still  apply  but  with  the  realization 
that  management  must  extend  across  boundaries  to  a  regional  ecosys¬ 
tem.  Biosphere  reserves  began  as  a  designation  program  to  identify 
outstanding  natural  areas  and  encourage  their  protection,  but  the  pro¬ 
gram  may  be  entering  a  more  active  stage,  for  the  network  has  the  po¬ 
tential  to  provide  monitoring  sites  in  such  fields  as  biodiversity  and 
climate  change. 


Table  4-4. — United  Nations  Biosphere  Reserves  (46)  in  the  United  States, 
1990. 


BIOSPHERE 

RESERVE 

LOCATION 

ADMINI¬ 

STRATION 

AREAS 

BIOME 

Aleutian  Islands 

AK 

USDI/FWS 

hectares 

1,100,943 

Tundra 

Beaver  Creek 

AZ 

USDA/FS 

1 1 1 ,300 

Communities  and 
Barren  Arctic 
Deserts 

Warm  Deserts  and 

Big  Bend 

TX 

USDI/NPS 

283,247 

Semi-deserts 

Warm  Deserts  and 

Big  Thicket 

TX 

USDI/NPS 

34,217 

Semi-deserts 

Temperate 

Calif.  Coast 

CA 

USDA/FS 

62,098 

Broadleaf  Forests 
or  Woodlands 
Temperate 

Ranges 

Carolinian-South 

NC/SC 

USDI/BLM,NPS 
TNC.CA 
USDI/NPS, FWS 

125,545 

Rainforests 

Temperate 

Atlantic 

GA 

DOC/NOAA 

Broadleaf  Forests 

Cascade  Head 

OR 

SC.NC 

foundations 

USDA/FS 

7,051 

or  Woodlands 

Temperate 

Central  Calif.  Coast 

CA 

USDI/FWS, NPS 

404,863 

Rainforests 
Evergreen  Sclero- 

Central  Gulf 

FL 

DOC/NOAA,  CA 
county,  city 

FL 

16,402 

phyllous  Forests, 
Scrub,  or 
Woodlands 
Temperate 

Coastal  Plain 

Central  Plains 

CO 

USDA/ARS 

6,210 

Broadleaf  Forests 
or  Woodlands 
Temperate 

Champlain- 

NY.VT 

USDA/FS 

3,990,000 

Grasslands 

Temperate 

Adirondack 

NY,VT 
local,  private 

Broadleaf 

Forests  or 
Woodlands 
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Table  4-4.— 

■Continued. 

BIOSPHERE 

ADMINI- 

RESERVE 

LOCATION 

STRATION 

AREA 

BIOME 

hectares 


Channel  Islands 

CA 

USDI/NPS 

479,652  Mixed  Islands 

System 

Coram 

MT 

USDA/FS 

3,010  Mixed  Mountain 
and  Highland 
Systems 

Denali 

AK 

USDI/NPS 

782,000  Temperate 

Needleleaf 

Forests  or 
Woodlands 

Desert 

UT 

USDA/FS 

22,513  Cold  Winter 

Deserts  and 
Semi-deserts 

Everglades 

FL 

USDI/NPS 

566,800  Temperate 

Broadleaf  Forests 
or  Woodlands 

Fraser 

CO 

USDA/FS 

9,328  Mixed  Mountain 
and  Highland 
Systems 

Glacier  Bay- 

AK 

USDA/FS 

1,515,015  Temperate 

Admiralty  Island 

USDI/NPS 

Rainforests 

Glacier 

MT 

USDI/NPS 

410,058  Temperate 

Grasslands 

Guanica 

PR 

PR 

4,000  Mixed  Island 

Systems 

H.J.  Andrews 

OR 

USDA/FS 

6,100  Mixed  Mountain 
and  Highland 
Systems 

Hawaiian  Islands 

HI 

USDI/NPS 

99,545  Mixed  Island 

Systems 

Hubbard  Brook 

NH 

USDA/FS 

3,075  Temperate 
Needleleaf 

Forests  or 
Woodlands 

Isle  Royale 

Ml 

USDI/NPS 

54,144  River  and  Lake 
Systems 
Temperate 
Needleleaf 

Forests  or 
Woodlands 

Jornada 

NM 

USDA/ARS 

78,297  Warm  Deserts  and 
Semi-deserts 

Konza  Prairie 

KS 

TNC 

3,487  Temperate 

Grasslands 

Luquillo 

PR 

USDA/FS 

1 1 ,340  T ropical  Humid 
Forests 

Mammoth  Cave 

Area 

KY 

USDI/NPS 

83,377  Temperate 

Broadleaf  Forests 
or  Woodlands 

Mojave  and  CO 

CA 

USDA/FS,CA 

1 ,297,264  Warm  Deserts  and 

Deserts 

USDI/NPS.BLM 

Semi-deserts 

New  Jersey 

NJ 

Pinelands 

438,210  Temperate 

Pinelands 

Commission 

complex 

ownerships 

Broadleaf  Forests 
and  Woodlands 

Niwot  Ridge 

CO 

USDA/FS 

1 ,200  Mixed  Mountain 
and  Highland 
Systems 
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Table  4-4. — United  Nations  Biosphere  Reserves  (46)  in  the  United  States, 
1990. 


BIOSPHERE 

RESERVE 

LOCATION 

ADMINI¬ 

STRATION 

AREAS  BIOME 

Noatak 

AK 

USDI/NPS 

hectares 

3,035,200  Tundra 

Olympic 

WA 

USDI/NPS 

Communities  and 
Barren  Arctic 
Deserts 

363,379  Temperate 

Organ  Pipe  Cactus 

AZ 

USDI/NPS 

Rainforests 

1 33,278  Warm  Deserts  and 

Rocky  Mountain 

CO 

USDI/NPS 

Semi-deserts 
106,710  Mixed  Mountain 

San  Dimas 

CA 

USDA/FS 

and  Highland 
Systems 

6,947  Evergreen 

San  Joaquin 

CA 

USDA/FS 

Sclerophyllous 
Forests,  Scrub, 
or  Woodlands 

1 ,832  Evergreen  Sclero¬ 

Sequoia  and  Kings 

CA 

USDI/NPS 

phyllous  Forests, 
Scrub,  or 
Woodlands 

343,000  Mixed  Mountains 

Canyon 

South  Atlantic 

SC 

USDI/NPS 

and  Highland 
Systems 

6,125  Temperate 

Coastal  Plain 

Southern 

NC.TN 

USDA/FS 

Broadleaf 

Forests  or 
Woodlands 
215,596  Temperate 

Appalachian 

USDI/NPS 

Broadleaf  Forests 

Stanislaus- 

CA 

DOE 

USDA/FS 

or  Woodlands 

607  Mixed  Mountain 

Toulumne 

Three  Sisters 

OR 

USDA/FS 

and  Highland 
Systems 

80,900  Mixed  Mountain 

Univ.  of  Michigan 

Ml 

Ml 

and  Highland 
Systems 

4,048  River  and  Lake 

Virgin  Islands 

VI 

USDI/NPS 

Systems 

Temperate 

Broadleaf  Forests 
or  Woodlands 
6,130  Mixed  Island 

Virginia  Coast 

VA 

TNC 

Systems 

13,511  Temperate 

Yellowstone 

WY,MT 

USDI/NPS 

Broadleaf  Forests 
or  Woodlands 
898,349  Mixed  Mountain 

ID 

and  Highland 
Systems 

Note:  Names  of  U.S.  biosphere  reserves  do  not  include  administrative  designations;  biome  =  largest 
ecological  unit. 

Source:  U.S.  Man  and  the  Biosphere  Program,  Washington,  DC,  1991.  Biome  types  are  based  on  a 
classification  by  M.D.F.  Udvardy,  1975,  see  MAB  Secretariat,  Division  of  Ecology  Services,  Biosphere 
Reserves,  map  (Paris,  France;  UNESCO  MAB,  1987). 
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Federal  Natural  Areas 

Federal  lands  managed  primarily  for  natural  values  include  na¬ 
tional  parks  and  monuments,  wilderness  and  primitive  areas,  and 
wildlife  refuges.  Management  objectives  for  individual  units  may  not 
always  coincide  with  protection  of  biodiversity.  For  example,  the  impe¬ 
tus  for  establishing  many  national  parks  was  scenic  beauty  rather  than 
ecological  function,  and  the  parks  have  a  dual  mandate  for  conservation 
and  recreation.  Many  wildlife  refuges  operate  under  game  management 
objectives  that  can  conflict  with  the  wellbeing  of  other  plant  and  animal 
species,  and  boundaries  of  many  wilderness  areas  were  established 
based  on  wilderness  character  rather  than  ecosystem  functioning  or 
biodiversity. 

Federal  agencies  have  long  recognized  the  value  of  setting  aside 
areas  for  the  study  of  natural  processes.  For  instance,  the  National  Sci¬ 
ence  Foundation  administers  640,000  acres  of  Long-Term  Ecological 
Research  sites;  the  Department  of  Energy  has  580,000  acres  of  Na¬ 
tional  Environmental  Research  Parks;  and  the  Forest  Service  has  224 
Research  Natural  Areas  that  average  1,100  acres  and  represent  most 
U.S.  forest  community  types. 

Although  many  designated  natural  areas  are  small  and  thus  prone 
to  detrimental  edge  effects  and  catastrophic  natural  events,  they  are 
nonetheless  valuable  elements  in  a  conservation  strategy.  Federal 
agencies  set  aside  natural  areas  designated  by  more  than  100  different 
names,  including  the  following: 

•  Research  Natural  Areas, 

•  National  Environmental  Research  Parks, 

•  Experimental  Forests,  Watersheds,  and  Ranges, 

•  Experimental  Ecological  Reserves, 

•  Ecological  Research  Areas,  and 

•  Long-Term  Ecological  Research  Sites. 

Multiple-Use  Lands  and  Waters 

The  previous  section  described  areas  set  aside  for  preservation  in 
their  natural  state,  but  most  lands  and  waters — public  and  private — 
are  not  managed  for  this  purpose.  For  instance,  the  Forest  Service  in 
the  Department  of  Agriculture  (USD A)  and  the  Bureau  of  Land  Man¬ 
agement  in  the  Department  of  the  Interior  jointly  manage  343  million 
acres  or  47  percent  of  the  federal  estate  under  a  multiple-use  mandate. 
The  Department  of  Defense  manages  18.7  million  acres  of  wildlands 
(see  public-private  partnership  case  study)  and  the  Department  of  En¬ 
ergy  manages  2.1  million  acres  of  land,  95  percent  of  it  undeveloped. 
Decisions  regarding  multiple-use  lands  can  be  among  the  most  contro- 
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CASE  STUDY 

Public-Private  Partnerships: 
Biodiversity  and  National  Defense  Lands 

In  1988  the  Department  of  Defense  (DOD)  and  The  Nature 
Conservancy  (TNC)  signed  an  agreement  “to  identify,  document  and 
maintain  biological  diversity  on  Defense  installations.”^^  The  two 
groups  are  now  sharing  natural  resource  information  and  develop¬ 
ing  automated  databases  and  related  geographic  information  sys¬ 
tems.  DOD  agreed  to  provide  TNC  access  to  Defense  facilities  and  to 
evaluate  the  conservation  group’s  recommendations  regarding  a 
natural  resource  inventoiy  and  monitoring  guidelines.  TNC  studies 
and  inventories  on  a  host  of  DOD  facilities  have  led  to  discoveries  of 
rare  or  threatened  plants,  animals,  and  natural  communities.  Be¬ 
cause  training  maneuvers  can  require  large  buffer  areas,  military 
lands  are  often  the  largest  unfragmented  properties  in  a  region. 
\^thin  the  security  of  the  military  installation,  species  and  natural 
commimities  that  have  been  eliminated  by  development  in  sur¬ 
rounding  areas  survive. 

Vandenberg  Air  Force  Base,  with  100,000  acres  on  the  coast  of 
southern  California,  is  a  missile  testing  facility  that  requires  vast 
stretches  of  open  land  to  minimize  possible  hazards  from  aborted 
missiles.  More  than  two-thirds  of  the  base  is  in  a  natural  state,  and 
the  DOD-TNC  cooperative  effort  has  documented  several  endan¬ 
gered  animals,  41  rare  plant  species,  including  15  candidates  for  fed¬ 
eral  listing,  350  bird  species,  5,000  acres  of  wetlands,  9,000  acres  of 
undisturbed  coastal  dunes,  relict  stands  of  native  bunchgrass,  and 
the  largest  existing  remnant  of  a  globally  rare  plant,  the  Biurton 
Mesa  chaparral.^^  New  management  plans  include  protection  for 
this  diverse  biota.  As  ecologists  provide  the  tools  for  ecosystem  man¬ 
agement,  federal  land  management  agencies — even  those  with  mul¬ 
tiple-use  objectives  as  demanding  as  the  Department  of  Defense — 
are  doing  their  part  to  maintain  the  nation’s  biodiversity. 


versial  in  the  natural  resource  field.  Meeting  conservation  objectives 
such  as  biodiversity,  while  at  the  same  time  meeting  other  human 
needs,  may  require  difUcult  tradeoffs  and  new  management  techniques. 


The  New  Forestry 

Although  intensive  forest  management  can  simplify  ecosystems, 
other  forestry  practices  can  maintain  ecosystem  integrity.  The  USDA 
Forest  Service  conducts  research  on  the  impacts  of  a  range  of  manage¬ 
ment  practices,  from  wilderness  management  to  tree  plantations,  as 
well  as  strategies  that  involve  complete  or  partial  harvest  and  the 
maintenance  of  patches  of  undisturbed  forest. 
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Standing  dead  trees  (snags)  and  downed  tvood  lend  structural  diversity— an 
essential  part  of  biodiversity— to  forest  ecosystems. 


Forest  Service  scientists  at  the  Andrews  Ecosystem  Research 
Group  in  Oregon  are  advocating  what  they  call  the  New  Forestry.^^ 
Their  focus  is  on  maintaining  complex  forest  ecosystems  and  not  just  on 
regenerating  trees.  To  prevent  soil  erosion  and  to  benefit  wildlife,  they 
recommend  that  standing  dead  trees  (snags)  and  fallen  trees  remain  on 
harvested  sites.  Large  living  trees  left  to  prevent  erosion  can  supply 
beneficial  insects  to  young  trees,  conserve  soil  microorganisms,  and 
provide  seedstock  for  regeneration.  The  New  Forestry  suggests  that  hu¬ 
mans  can  use  natural  systems  for  commodity  production  in  ways  that 
maintain  ecosystem  health. 
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National  Marine  Sanctuaries 

The  1972  Marine  Protection,  Research,  and  Sanctuaries  Act^®  au¬ 
thorized  the  Secretary  of  Commerce  to  designate  national  marine  sanc¬ 
tuaries.  The  program  protects  areas  of  special  significance  in  coastal 
and  ocean  waters,  submerged  lands,  and  the  Great  Lakes.  In  1990  des¬ 
ignation  of  the  Florida  Keys  Marine  Sanctuary  brought  the  total  to  nine 
units,  ranging  in  size  from  less  than  1  to  over  1,000  square  nautical 
miles.  The  National  Oceanic  Atmospheric  Administration  (NOAA)  man¬ 
ages  the  sanctuaries  that  include  nearshore,  open  water,  and  benthic 
ecosystems  in  temperate  and  tropical  areas.  Work  is  proceeding  on  ad¬ 
ditional  designations,  including  Monterey  Bay  in  California. 

Geographically  Targeted  Management 

Geographically  targeted  programs  focus  not  on  political  bound¬ 
aries,  such  as  federal  agency  regions,  states,  counties,  or  municipali¬ 
ties,  but  rather  on  ecological  imits— estuaries,  river  basins,  corridors, 
or  the  critical  habitat  of  a  species  or  group  of  species.  Often  not  aimed 
explicitly  at  biodiversity  protection,  they  nonetheless  offer  a  model  for 
such  efforts. 

National  Estuary  Program 

In  1987  Congress  established  the  National  Estuary  Program  to 
recognize  the  difficulty  of  managing  water  quality  in  mqjor  estuaries, 
especially  ones  that  border  more  than  one  state.  The  law  authorizes  the 
EPA  Administrator  to  designate  “estuaries  of  national  significance”  in 
need  of  additional  pollution  control.  The  goal  is  to  ensure  the  “restora¬ 
tion  and  maintenance  of  water  quality,”  and  “a  balanced  indigenous 
population  of  shellfish,  fish  and  wildlife  .  .  .  Intergovernmental 
management  conferences  assess  the  health  of  an  estuary  and  plan  for 
its  recovery.  Conferences  depend  on  input  from  the  public  and  private 
sectors.  The  program  has  had  a  promising  start,  with  strong  public-pri¬ 
vate  cooperation  in  such  areas  as  Narragansett  Bay,  Puget  Sound,  Buz¬ 
zards  Bay,  and  Long  Island  Sound. 

River  Corridor  Management 

In  1968  Congress  passed  the  Wild  and  Scenic  Rivers  Act^^  to  recog¬ 
nize  the  need  to  protect  rivers  of  outstanding  scenic,  recreational,  fish, 
wildlife,  and  other  values.  The  act  complements  national  dam-building 
programs  and  other  river  management.  The  Wild  and  Scenic  River  Sys¬ 
tem  now  includes  over  9,278  river  miles  on  120  rivers.  A  cooperative  ef¬ 
fort,  the  system  relies  on  the  actions  of  private  individuals  and  groups, 
as  well  as  all  levels  of  government,  with  assistance  from  federal  agen¬ 
cies.^®  Rather  than  setting  priorities  beforehand,  the  program  elicits 
goals  from  those  involved.  Resulting  plans  recommend  protecting  val- 
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ued  environmental  features,  but  they  also  recognize  local  needs  such  as 
housing  and  economic  development. 

Planning  for  Wetlands  Protection 

Wetlands  are  valued  environmental  features  frequently  subject  to 
intense  land-use  pressure  and  various  environmental  threats.  The 
Clean  Water  Act  addresses  this  issue  with  its  Section  404  wetlands  per¬ 
mitting  program.  The  Environmental  Protection  Agency  (EPA)  and  the 
Army  Corps  of  Engineers,  which  manage  the  program,  have  recognized 
the  limitations  of  a  permit-by-permit  approach.  In  response,  they  have 
borrowed  the  concept  of  “special  area  management  planning”  from  the 
Coastal  Zone  Management  Act  and  are  using  geographically  focused 
planning  to  provide  a  more  predictable  and  protective  regulatoiy  pro- 
cess.^^  The  Coastal  Zone  Management  Act  indicates  that  a  special  area 
management  plan  (SAMP),  in  which  many  interests  participate  to  re¬ 
solve  environmental  and  development  concerns,  should  “provid[e]  for 
natural  resource  protection  and  reasonable  . . .  economic  growth”®®  in  a 
specific  geographic  area. 

SAMPs  are  often  combined  with  a  process  called  advance  identifi¬ 
cation,  in  which  EPA  and  the  Corps  examine  wetlands  within  an  area 
experiencing  strong  development  pressure  to  determine  the  ecological 
significance  of  the  site.  The  agencies  may  decide  that  certain  sites  may 
be  unsuitable  for  filling,  while  others  may  be  filled  with  little  overall 
harm  to  the  ecosystem. 

At  present,  a  combined  SAMP-advance  identification  planning 
process  in  the  Hackensack  Meadowlands  area  of  New  Jersey  is  address¬ 
ing  issues  including  wetlands  use.  Superfund  cleanups,  transportation 
infrastructure  development,  and  regional  housing  needs. 

By  adding  an  ecosystem  focus  and  connections  with  other  pollution 
control  and  development  planning  efforts,  the  agencies  are  applying  a 
broader  view  to  the  permitting  program. 


Habitat  Conservation  Planning 

The  drafters  of  the  Endangered  Species  Act  recognized  that,  at 
times,  the  needs  of  endangered  species  would  conflict  with  otherwise 
legal  activities.  Section  10(a)  of  the  act  allows  the  U.S.  Fish  and 
Wildlife  Service  and  the  National  Marine  Fisheries  Service  to  issue  per¬ 
mits  for  “incidental”  taking®^  of  endangered  species,  as  long  as  the  ac¬ 
tion  is  otherwise  legal,  and  the  applicant  provides  a  “habitat 
conservation  plan”  (HCP).  The  secretaries  of  Interior  and  Commerce 
may  not  approve  such  a  taking  without  a  plan  showing  that  the  action 
will  not  appreciably  reduce  the  likelihood  of  species  survival,  the  appli¬ 
cant  will  minimize  and  mitigate  to  the  maximum  extent  practicable  (in¬ 
cluding  review  of  alternatives),  and  the  conservation  plan  has  an 
assured  funding  mechanism. 
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By  1990  only  about  30  habitat  conservation  plans  were  completed 
or  in  progress.  The  first  and  perhaps  best  known  was  the  San  Bruno 
Mountain  plan  that  resulted  in  setting  aside  87  percent  of  the  habitat 
of  several  rare  butterflies,  including  the  federally  listed  mission  blue 
butterfly  in  a  heavily  urbanized  area  south  of  San  Francisco.^^ 

In  spite  of  the  relatively  few  examples,  the  agencies  increasingly 
recognize  that  plans  need  to  address  all  or  most  of  a  habitat  for  listed 
species  in  a  region,  encompassing  a  range  of  possible  threats  rather 
than  focusing  on  the  effect  of  a  single  development  proposal.  The  Fish 
and  lA^ldlife  Service  recommends  that  HCPs  also  address  other  species 
that  may  be  listed  as  threatened  or  endangered  in  the  future.®^ 

HCPs  have  the  potential  to  become  vehicles  for  identifying — and 
thus  encouraging — all  development  that  could  occur  without  directly  or 
immediately  causing  a  species  to  become  extinct.  The  HCP  process  does 
begin  with  the  application  for  an  incidental  take  permit — a  request  to 
harm  in  some  way  individuals  of  an  endangered  species — rather  than 
with  a  species  recovery  program.  The  possibility  of  HCPs  evolving  into 
species  reduction  plans  rather  than  species  protection  plans  calls  for 
monitoring  of  the  program. 

Science,  Information,  and  Inventory 

To  measure  the  success  of  ecosystem  and  biodiversity  efforts,  the 
scientific  community  must  have  up-to-date  information  on  the  nation’s 
species,  populations,  communities,  and  ecosystems.  Much  data  is  miss¬ 
ing,  and  the  considerable  amount  that  already  exists  needs  national  co¬ 
ordination  to  make  it  accessible. 

A  Biotic  Base 

The  nation  needs  to  develop  a  basic  understanding  of  the  biota  of 
the  United  States  to  ensure  successful  biodiversity  protection  efforts. 

•  No  comprehensive  list  of  domestic  species  exists  even  for 
vascular  plants  and  vertebrates®^  let  alone  for  less 
visible  and  less  known  species.  Beyond  simple  listing 
and  identification  of  species,  information  on  the 
abundance,  distribution,  and  habits  of  the  mtgority  of 
species  is  lacking. 

•  The  nation  has  no  comprehensive  listing  of  natural 
communities  and  no  generally  recognized  scheme  for 
cataloging  and  naming  these  communities. 

•  Significant  gaps  exist  in  current  knowledge  of  linkages 
between  ecosystem  and  landscape  processes.®® 
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•  Current  understanding  of  the  ways  in  which  species 
interact  to  form  ecosystems  is  inadequate,  as  is 
knowledge  of  the  limitations  of  managed  systems  to 
sustain  a  diverse  flora  and  fauna.^ 

*  The  nation  lacks  even  regional  databases  of  species  of 
concern  or  other  key  ecological  variables,  and  the  tools 
for  describing  landscape  patterns  remain 
experimental.®’ 

The  lack  of  consensus  on  a  community  or  ecosystem  classification 
system  provides  but  one  example  of  the  problems  encountered  in  this 
area.  The  USDA  Forest  Service  uses  a  forest  cover  type  system  devel¬ 
oped  by  the  Society  of  American  Foresters  that  classifies  land  by  the 
type  of  natural  forest  actually  growing  on  it.  Another  approach,  known 
as  the  Kuchler  system,  uses  potential  vegetation  types  to  describe  the 
type  of  vegetation  that  would  ultimately  grow  on  a  site  if  left  undis¬ 
turbed. 

No  classification  system  is  perfect,  and  one  system  varies  from  an¬ 
other  by  the  objectives  of  those  collecting  the  data,  but  the  lack  of  con¬ 
sensus  means  continued  fragmentation  of  effort. 

Gaps  in  genetic  information  also  hamper  conservation  efforts,  as 
demonstrated  by  the  unsuccessful  captive  breeding  program  for  the 
dusky  seaside  sparrow.®®  However  new  information  on  genetic  relation¬ 
ships  is  resulting  from  work  in  the  field  of  genetic  engineering,  includ¬ 
ing  recombinant  DNA  research. 

In  short,  the  United  States  lacks  fundamental  elements  necessary 
to  ensure  that  the  nation’s  actions  are  in  consonance  with  managing 
ecosystems  and  biodiversity. 

Integration  and  Filling  Gaps 

Despite  the  gaps,  biotic  information  abounds.  For  centuries,  scien¬ 
tists  have  developed  a  considerable,  although  far  from  complete,  body  of 
information  on  the  biota  of  the  United  States.  That  information  exists 
in  museums,  universities,  and  other  systematica  institutions.  Each  fed¬ 
eral  land  management  agency  maintains  information  on  the  natural  re¬ 
sources  it  manages.  States  maintain  similar  information.  Private  firms 
collect  information  as  part  of  their  efforts  to  comply  with  federal,  tribal, 
state,  and  local  laws  and  regulations.  Private  conservation  organiza¬ 
tions  collect  data  on  areas  or  species  of  concern  to  them. 

But  no  one  knows  what  it  all  adds  up  to.  No  one  has  integrated  the 
available  information  or  undertaken  a  comprehensive  effort  to  identify 
gaps  in  existing  knowledge.  Different  groups  and  agencies  use  different 
procedures  to  collect  data  and  different  categories  and  names,  even  for 
the  same  phenomenon.  The  nation  spends  large  sums  to  assess  specific 


175 


ENVIRONMENTAL  QUALITY 


projects  and  land-use  practices.  Such  efforts  could  be  more  efficient  and 
effective  if  supported  by  a  complete  and  accessible  source  of  information 
on  the  nature,  distribution,  abundance,  and  interactions  of  organisms 
and  communities. 

An  example  of  synthetic  work  that  could  support  better  deci¬ 
sionmaking  is  the  Flora  of  North  America  program,  now  being  coordi¬ 
nated  at  the  Missouri  Botanical  Garden.  The  project  will  result  in  a 
12-volume  inventory  of  the  plants  of  the  United  States,  Canada,  and 
Greenland,  coupled  with  a  digest  of  expert  opinions  and  a  database  on 
plant  characteristics. 

As  valuable  as  information  and  inventories  might  be,  scientists, 
public  and  private  planners,  policymakers,  and  land  and  water  manag¬ 
ers  must  be  able  to  locate,  gain  access  to,  manipulate,  and  present  that 
data  in  ways  that  suit  their  particular  objectives.  Data  sharing  requires 
a  full  partnership  among  the  thousands  of  individuals  and  institutions 
studying  and  gathering  information  on  specific  organisms  or  communi¬ 
ties.  Such  a  partnership  would  strengthen  decisionmaking  at  all  levels 
by  encompassing  a  full  range  of  public  and  private  institutions — ^uni¬ 
versities,  museums,  government  efforts,  and  private  programs  such  as 
the  Natural  Heritage  Program  established  by  The  Nature  Conservancy. 

Scientists  are  developing  a  number  of  promising  uses  for  computer 
technology,  for  example,  geographic  information  systems  (GIS).  A  GIS- 
based  technique  called  gap  analysis  enables  biologists  to  integrate  in¬ 
formation  regarding  location,  density,  and  diversity  of  species  with 
information  on  factors  relevant  to  conservation,  such  as  planned  devel¬ 
opment  and  protected  areas.  Such  integration  presents — in  a  readily 
understandable  format — opportunities  for  improving  protection. 


A  Strategy  for  Conservation 
Tomorrow 

Conserving  America’s  rich  biological  heritage  is  a  vital  responsibil¬ 
ity.  The  nation’s  health,  wealth,  and  scenic  beauty  are  at  issue. 


An  Evolution  in  the  Conservation  of 
Natural  Resources 

Maintaining  biodiversity  requires  attention  to  a  broader  array  of 
elements  within  the  environment  and  allows — ^perhaps  forces — the  na¬ 
tion  to  manage  cooperatively  larger  units  of  the  natural  landscape.  This 
imperative  coincides  with  the  trend  in  conservation  toward  working 
with  ecosystems  in  a  landscape  context. 
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The  goal  of  the  Endangered  Species  Act  is  a  grand  and  vital  one — 
to  prevent  species  from  becoming  extinct — ^but  the  species  approach  has 
been  likened  to  a  "911  distress  line  for  life  forms  teetering  on  the 
edge”®®  or  “emergenQr  room  care”®®  with  species  of  concern  in  dire 
straits.  Most  nonendangered  or  nongame  species  have  no  programs  to 
monitor  their  condition  or  to  avoid  placing  them  in  dire  straits. 

Suggestions  that  the  United  States  take  steps  to  protect  biodivers¬ 
ity  are  not  simply  calls  for  a  super  endangered  species  program — a 
mandate  to  identify  and  manage  or  to  one-by-one  restore  every  living 
thing  on  Earth,  or  even  in  the  United  States.  Such  a  task  would  be 
daunting,  indeed  overwhelming.  The  situation  calls  for  a  different 
strategy.  Preserving  species — the  purpose  of  the  Endangered  Species 
Act — is  a  msgor  element  in  maintaining  biodiversity,  and  the  law  itself 
mandates  the  management  of  ecosystems  on  which  the  species  depend. 

Failure  to  address  the  ecosystem  scale  of  human  impact  means 
that  an  increasing  number  of  species — adapted  to  specific  habitats — 
will  become  threatened  and  endangered  as  those  habitats  become  dam¬ 
aged,  isolated,  or  fragmented,  l^thout  adequate  habitat,  recovery  of 
species  now  on  the  endangered  list  is  difficult  if  not  impossible.  Ulti¬ 
mately,  it  is  not  species  that  humans  will  need  to  manage  but  habitat. 
An  ecosystem-based  approach,  as  described  in  the  Endangered  Species 
Act,  can  help  achieve  this  goal. 

An  integrated  strategy  to  conserve  biodiversity  at  all  levels  will  in¬ 
clude  the  following  elements: 

*  Techniques  that  allow  managers  to  work  with  a 
relatively  small,  manageable  number  of  elements  yet 
achieve  the  broad  goals  of  genetic,  species,  and 
ecosystem  diversity.  Resource  managers  need  techniques 
for  measuring  simple  properties  that  integrate  ecological 
processes  over  large  areas.  For  example,  focused 
research  may  allow  the  condition  of  an  entire  watershed 
to  be  monitored  by  measuring  specific  water  quality 
parameters  in  a  particular  stream.®^ 

*  An  information  base  that  is  readily  available  in  a  form 
and  at  a  scale  that  managers  can  use; 

*  Techniques  applicable  to  both  natural  and  managed 
landscapes.  Protected  lands  are  critical  to  biodiversity 
protection,  but  the  landscape  in  which  humans  live, 
work,  and  play  also  can  be  diverse  and  ecologically 
healthy;  and 

*  Identification,  and  where  feasible,  restoration  of 
elements  and  linkages  that  have  been  degraded  or 
converted  to  other  uses. 


177 


ENVIRONMENTAL  QUALITY 


Ecosystem  Management  and  Biodiversity 
in  Policymaking 

Many  of  the  elements  necessary  for  improving  environmental 
management  are  in  place. 

•  Scientists  know  much  about  how  ecosystems  work,  far 
more  collectively  than  is  put  to  use. 

•  Natural  resource  managers  know  much  about  managing 
natural  systems. 

•  Analysts  grow  increasingly  sophisticated  at  predicting 
how  the  effects  of  human  actions  will  ripple  through 
ecosystems. 

•  The  United  States  has  incorporated  strong 
environmental  protection  objectives  into  national 
decisionmaking. 

•  Significant  federal  resources  are  contributing,  directly  or 
indirectly,  to  the  conservation  of  biodiversity.  Efforts 
such  as  managing  protected  areas,  surveying  and 
monitoring  natural  resources,  managing  species  and 
ecosystems,  maintaining  germplasm  banks,  and 
biodiversity  research  contribute  in  a  direct  fashion. 

Many  regulatory  efforts,  including  the  Clean  Water  Act’s 
Section  404  program,  contribute  as  do  conserving 
multiple-use  lands,  programs  of  museums  and  botanical 
and  zoological  gardens,  and  environmental  education. 

A  strategy  to  conserve  biodiversity  in  the  United  States  will  in¬ 
volve  all  of  these  elements,  each  of  which  exists  to  some  degree  in  the 
current  federal  system.  But  critical  gaps  remain. 

A  National  Goal 

Many  U.S.  laws  mandate  conservation  of  some  aspect  of  diversity, 
from  the  broad  mandate  of  NEPA  to  the  more  specific  mandates  of  the 
Migratory  Bird  Conservation  Act  or  the  National  Forest  Management 
Act.  Many  federal  agencies  are  integrating  the  concept  of  biodiversity 
into  day-to-day  activities,  ranging  from  staff  training®^  to  land  manage¬ 
ment  planning  and  assessment.  Although  found  in  many  places  within 
the  federal  government,  these  programs  and  statutes  do  not  form  a  co¬ 
herent,  comprehensive  framework  for  assessing  or  assuring  progress 
toward  a  common  goal,  in  part  because  no  one  has  heretofore  articu¬ 
lated  a  goal,  such  as: 
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Biodiversity  is  a  national  asset  for  both  present  and  future 
generations  that  requires  wise  use  and  sustainability.  Both 
public  and  private  sectors  in  the  United  States  have  a  role 
in  maintaining  and  restoring  biodiversity  for  its  intrinsic 
worth,  for  healthy  ecosystems,  and  for  human  wellbeing.^ 

Such  a  goal  need  not  conflict  with  a  robust,  growing  economy.  In 
the  long  run,  biodiversity  will  support  a  healthy  economy.  The  tech¬ 
niques  and  examples  of  management  discussed  in  this  chapter  suggest 
that  these  two  goals  do  not  present  irreconcilable  conflicts. 

Continuing  Evolution 

As  public  and  private  land  and  water  managers  attempt  to  incor¬ 
porate  ecosystem  management  and  biodiversity  into  their  planning  and 
operations,  it  becomes  increasingly  evident  that  a  comprehensive  na¬ 
tional  biological  inventory  would  facilitate  their  efforts.  Such  efforts 
can  continue  in  its  absence,  however. 

As  private  firms  develop  their  next  strategic  business  plan,  as  gov¬ 
ernment  program  managers  consider  their  next  round  of  planning,  and 
as  land  managers  in  both  sectors  prepare  the  next  unit  management 
plan,  they  can — ^within  the  limits  of  existing  information— consider  the 
broader  systems  within  which  their  actions  take  place.  They  can  culti¬ 
vate  connections  between  adjacent  landowners.  They  can  integrate 
their  programs — formally  or  informally — to  sensitize  decisionmakers  to 
the  effects  their  actions  will  have  on  other  programs. 

Federal  land  managers  and  program  administrators  can  enhance 
their  contacts  with  tribal,  state,  and  local  governments  and  with  the 
private  sector  to  minimize  duplication  of  effort,  lack  of  attention  to  nec¬ 
essary  factors,  and  conflicts  among  goals,  objectives,  and  strategies  of 
different  participants. 

Every  landowner  need  not  attempt  to  resolve,  singlehandedly,  the 
nation’s  problems  of  ecosystem  fragmentation,  conversion,  and  simplifi¬ 
cation.  But  individual  decisions  can  either  ameliorate  or  exacerbate 
such  problems.  Understanding  regional  patterns  and  recognizing  that, 
in  the  long  run,  maintaining  healthy,  diverse  ecosystems  is  vital  to  the 
wellbeing  of  all  Americans  will  go  a  long  way  toward  reducing  conflict 
and  improving  environmental  quality. 


A  National  Biological  Inventory 

Information  is  critical  to  conservation.  Without  an  adequate  un¬ 
derstanding  of  the  status,  numbers,  distribution,  and  types  of  species 
extant  in  the  United  States  and  of  the  community  associations  on 
which  they  depend,  inevitably,  human  actions  will  result  in  additional 
loss  of  biodiversity. 
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A  national  biotic  inventory  will  require  a  more  complete  knowl¬ 
edge  base  than  presently  exists.  While  biological  databases  and  the  ex¬ 
pertise  they  represent  in  institutions  around  the  United  States  are 
impressive,  mqjor  gaps  remain  in  current  knowledge.  Deficits  exist  in 
understanding  even  megor  and  relatively  well-known  groups  of  organ¬ 
isms  in  addition  to  whole  categories  about  which  scientists  know  very 
Uttle. 

Despite  the  limitations  of  existing  knowledge,  cataloging  available 
information  would  be  useful.  Creating  such  a  “database  of  databases”®^ 
would  entail  identifying  and  linking  existing  information  from  public 
and  private  sources.  This  would  provide  access  to  the  best  information 
on  a  subject,  even  if  that  information  is,  as  yet,  uncertain  and  incom¬ 
plete. 

Far  more  important,  however,  is  a  commitment  to  identify  gaps  in 
knowledge  and  set  priorities  for  filling  those  gaps,  which  include  the 
following; 

■  Species  ClassiHcation.  With  only  1  percent  of  U.S.  species 
characterized,®*  additional  systematics  research  is  essential; 
and 

■  Basic  Ecological  Research.  Also  needed  is  fundamental  in¬ 
formation  on  the  distribution,  abundance,  and  ecological  rela¬ 
tionships  of  U.S.  species  and  a  comprehensive  inventory  and 
classification  of  ecosystems. 

A  national  biological  inventory  would  provide  a  mechanism  to  ac¬ 
cess  results  of  biodiversity  research  and  management  projects,  whose 
total  funding  is  in  the  millions  of  dollars.  Such  an  inventory  would 
allow  the  nation  to  perform  the  following  tasks: 

•  Identify  and  ensure  adequate  resources  for 
investigations  in  areas  where  information  is  lacking, 

•  Monitor  biodiversity  programs,  and 

•  Link,  where  appropriate,  public  and  private  databases, 
laboratories,  and  field  investigations. 


A  National  Network  of  Bioreserves 

Federal  agencies  have  hundreds  of  designated  natural  areas  that 
can  contribute  to  a  conservation  strategy.  Many  private  landowners 
also  expend  considerable  resources  to  conserve  their  lands.  The  1990s 
offer  the  promise  of  greater  efforts  by  the  federal  government  to  coordi¬ 
nate  protection  of  public  natural  areas  and  to  encourage  stewardship  of 
private  natural  areas. 
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In  the  1960s  land  management  agencies  established  the  Federal 
Committee  on  Research  Natural  Areas®®  to  build  a  system  of  reserves 
representing  the  nation’s  natural  land  and  water  ecosystems.  In  1974 
the  National  Science  Foundation  and  the  Council  on  Environmental 
Quality  joined  the  effort  and  the  group  became  the  Federal  Committee 
on  Ecological  Reserves  with  21  federal  agency  members.  The  goal  was 
to  establish  and  maintain  a  network  of  protected  Held  sites  represent¬ 
ing  a  full  array  of  the  nation’s  terrestrial  and  aquatic  ecosystems,  but  in 
recent  years  the  committee  has  been  inactive. 

Each  ecosystem  contributes  in  its  own  way  to  the  wellbeing  of  the 
nation,  and  in  the  closing  years  of  the  twentieth  century,  no  U.S.  eco¬ 
system  should  become  extinct.  Today,  the  potential  loss  of  thousands  of 
U.S.  species,  primarily  because  of  habitat  alteration,  demands  a  revi¬ 
talized  effort  to  inventory  public  and  private  natural  areas  across  the 
nation,  to  identify  gaps  and,  where  necessary,  to  provide  technical  as¬ 
sistance  and  encouragement.  Over  the  coming  year,  the  Council  on  En¬ 
vironmental  Quality  will  initiate  a  dialogue  with  other  members  of  the 
Federal  Committee  on  Ecological  Reserves  regarding  the  benefits  of  re¬ 
vitalizing  this  effort. 

A  Global  Concern 

Concern  over  U.S.  biodiversity  cannot  occur  in  a  vacuum.  Around 
the  world,  scientists,  policymakers,  and  the  public  are  coming  to  under¬ 
stand  the  value  of  the  wealth  of  life  that  surrounds  and  supports  all 
human  endeavor  and  the  global  threats  to  it.  Unless  the  international 
community  can  reverse  the  current  trend  in  global  biodiversity  loss,  the 
rate  of  extinction  worldwide  over  the  next  few  decades  could  rise  to 
1,000  times  the  normal  background  rate.  The  result  could  be  the  loss  of 
up  to  half  the  species  on  Earth.®^ 

The  United  States  is  a  world  leader  in  meeting  environmental 
challenges.  The  conservation  of  biodiversity  need  be  no  different.  With 
the  knowledge  and  willpower  Americans  have  devoted  to  other  environ¬ 
mental  matters,  the  United  States  can  be  in  the  vanguard  of  nations 
facing  this  critical  global  challenge. 
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Converting  railroad  righto-of-evay  to  trails  is  an  example 
of  an  action  that  can  affect  transportation,  energy  efficiency, 
natural  resources,  and  historic  preservation.  Twenty  years 
ago.  Senator  Henry  Jackson,  an  architect  of  the  National 
Environmental  Policy  Act,  foresaw  the  need  to  integrate  such 
diverse  objectives: 

. . .  man*M  ability  to  survive  on  this  earth  and  to  enjoy 
anality  social,  cultural,  and  aesthetic  cotUlitions . . .  will 
turn  on  our  ability  to  develop  policies  and  decision¬ 
making  models  which  integrate  environmental  concerns 
along  with  the  full  range  of  other  important  human 
values,^ 


CHAPTER  5 


The  National 
Environmental  Poucy  Act 


Environmental  quality,  one  of  the  nation’s  most  pervasive  and 
confounding  issues,  was,  until  1970,  considered  primarily  for 
public  policy  purposes  in  its  discrete  constituent  parts,  such  as 
water,  soil,  and  wildlife.  The  National  Environmental  Policy  Act  of  1969 
(NEPA)*  dramatically  changed  that  one-dimensional  approach  to  envi¬ 
ronmental  management  by  requiring  that  the  totality  of  environmental 
quality  concerns  be  integrated  comprehensively  into  federal  policjrmak- 
ing  and  decisionmaking.  NEPA  as  an  integrative  tool  is  the  subject  of 
the  first  part  of  this  chapter.  Subsequent  parts  examine  recent  NEPA 
trends  and  selected  cases  decided  in  the  12-month  period  since  the  last 
CEQ  Environmental  Quality  report. 


Integration  in  Concept 
and  Practice 

The  twentieth  century,  according  to  the  late  O.B.  Hardison,  Jr., 
has  been  characterized  by  sporadic  “explosions  of  awareness,”  one  of 
which  unquestionably  grew  out  of  the  environmental  movement  of  the 
1960s  and  found  its  ultimate  expression  in  NEPA.  “Such  recurrent  ex¬ 
plosions  of  consciousness,”  Hardison  observed,  “do  not  seem  accidental. 
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They  are  like  a  volcanic  eruption  that  suddenly  releases  enormous  en¬ 
ergy  after  a  long,  invisible  buildup  of  pressure.  They  suggest  the  pres¬ 
ence  of  a  form  of  consciousness  just  under  the  surface  of  modern  life 
that  emerges  whenever  the  conditions  are  right,”® 

In  the  second  half  of  this  century,  the  United  States  has  witnessed 
not  one,  but  two  explosions  of  environmental  awareness.  The  reverber¬ 
ations  of  Earth  Day  1970,  “the  catalyst  for  the  creation  of  the  modern 
American  environmental  movement,”  had  not  dissipated  when,  on  the 
twentieth  anniversary  of  that  explosion,  the  nation  experienced  yet  an¬ 
other  equally  powerful  blast  on  Earth  Day  1990  that  developed  into  a 
‘liuge,  global  coalition  determined  to  turn  the  tide  in  the  battle  to  pull 
the  planet  back  from  the  brink  of  ecological  destruction.”^  Many  of  the 
same  concerns,  frustrations,  and  doubts  that  ignited  the  first  explosion 
of  environmental  awareness  more  than  20  years  ago  persist  today.  In¬ 
deed,  threats  posed  by  global  climate  change,  deforestation,  soil  ero¬ 
sion,  species  extinction,  habitat  destruction,  and  a  host  of  other 
assaults  on  the  environment  seem  to  many  observers  more  menacing 
today  than  they  did  in  the  1960s.® 

Citizens  understand  now,  perhaps  better  than  they  did  two  de¬ 
cades  ago  but  still  not  completely,  that  the  components  of  humankind’s 
total  life  support  system  are  interconnected  and  that,  as  a  consequence, 
they  cannot  approach  environmental  problems  in  piecemeal  fashion. 
And  today,  not  unlike  20  years  ago,  the  nation  is  searching  for  a  com¬ 
prehensive  approach  to  environmental  problems — an  approach  capable 
of  anticipating  environmentally  disruptive  influences  and  avoiding 
them.®  That,  however,  is  precisely  why  NEPA  was  enacted — to  deal 
“with  environmental  problems  on  a  preventive  and  an  anticipatory 
basis.”^  But  the  continuing  search  for  a  comprehensive  solution  to  envi¬ 
ronmental  problems  invites  the  question  of  whether  NEPA  represents 
an  entirely  adequate  response  to  the  apparently  recurrent  or  ongoing 
conditions  that  spawned  its  enactment. 

The  Concept  of  Integration 

NEPA  was  not  intended  to  respond  to  any  particular  environmen¬ 
tal  “condition.”  Rather,  it  marked  “an  effort  for  the  first  time  to  impress 
and  implant  on  the  Federal  agencies  an  awareness  and  concern  for  the 
total  environmental  impact  of  their  actions  and  proposed  programs  . .  . 
to  avoid  conflicts  of  one  program  objective  with  others  through  the 
mechanisms  provided  in  [the  act].”®  The  objectives  of  NEPA  were  to  be 
achieved  not  through  widespread  government  reorganization  or 
through  the  creation  of  vast  new  bureaucracies  to  manage  the  environ¬ 
ment;  nor  was  Congress  prepared  to  amend  the  enabling  legislation  of 
every  agency  of  the  federal  government.  Instead,  NEPA  was  designed 
as  a  statutory  supplement  to  other  agency  authorizations.  While  this 
legislative  strategy  was  an  invitation  to  parochialize  administration  of 
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the  act,  Congress  believed  that  existing  institutions  were  capable  of 
managing  the  environment  if  they  operated  “(1)  under  a  coherent  na¬ 
tional  policy  .  .  .  and  (2)  with  an  expanded  understanding  of  ecological 
facts  and  processes.”®  NEPA  provided  the  former  and  a  directive  for  fed¬ 
eral  agencies  to  equip  themselves  with  the  latter. 

lb  guard  against  any  tendency  on  the  part  of  federal  agencies  to 
overlook  environmental  values  in  pursuing  their  “narrower,  more  im¬ 
mediate,  mission-oriented  goals,”^®  Congress  built  into  the  act  certain 
“action-forcing”  provisions,  including  the  requirement  to  prepare  a  “de¬ 
tailed  statement”  for  every  mfgor  federal  action  significantly  affecting 
the  quality  of  the  environment. 

The  authorizations  of  most  federal  agencies  are  grounded  in  poli¬ 
cies,  such  as  agriculture,  resource  recovery,  and  economic  development, 
which,  on  the  one  hand,  contribute  to  a  high  standard  of  living  but,  on 
the  other  hand,  are  not  necessarily  consistent  with  environmental  pol¬ 
icy  objectives.  Congress,  however,  never  intended  in  enacting  NEPA 
that  national  environmental  policy  should  override  other  policies.  In¬ 
stead,  an  accommodation — a  balancing  of  competing  policies — is  the 
goal  that  Congress  sought.  NEPA  represents  the  government’s  “ex¬ 
pressed  determination  to  move  the  Nation  in  a  comprehensive  manner 
toward  accommodation  of  the  disparate  goals  of  economic  growth  and 
preservation  of  a  ‘quality’  environment.”^^  Now  Americans  increasingly 
see  that,  contrary  to  the  view  advanced  by  many  academicians  20  years 
ago,  a  clean  environment  and  a  sound  economy  can  go  hand  in  hand. 
And  although  the  mandatory  provisions  of  NEPA  apply  only  to  agencies 
of  the  federal  government.  Congress  believed  that  achieving  the  act’s 
lofty  objectives  is  the  responsibility  of  all  branches  of  government,^®  at 
all  levels,^®  as  well  as  the  private  sector^^  and  individual  citizens.^® 

Legislative  efforts  directed  at  restoring  and  maintaining  environ¬ 
mental  quality  did  not  cease  with  enactment  of  NEPA,  however.  On  the 
contrary,  NEPA  was  viewed  as  providing  “a  framework  for  the  formula¬ 
tion  of  specific  legislative  measures  to  deal  with  a  wide  variety  of  envi¬ 
ronmental  problems.”^®  The  91st  Congress,  which  passed  NEPA,  also 
had  under  consideration  “[mjore  than  2,000  legislative  proposeds  .  .  . 
having  a  bearing  on  environmental  matters,”^^  of  which  121  were 
passed  and  signed  into  law.^®  Granted,  many  of  the  “environmentally 
pertinent”  statutes  passed  by  the  91st  Congress — and  by  succeeding 
congresses  as  well — involved  so-called  “interface  areas  such  as  trans¬ 
portation  development  and  landscape  preservation.  .  .  .”^®  But  a  num¬ 
ber  of  statutes  that  Congress  enacted  both  before  and  after  passage  of 
NEPA®®  go  considerably  beyond  interfacing  and  establish  firm  policies 
with  respect  to  specific  areas  of  environmental  quality,  all  of  which 
serves  to  illustrate  the  dilemma  confronting  every  agency  of  the  federal 
government:  how  to  accommodate  environmental  quality  objectives,  as 
developed  in  dozens  of  statutes,  while  at  the  same  time  effectively  car¬ 
rying  out  its  primary  mission,  a  mission  that  in  some  respects  appears 
to  be  at  odds  with  those  objectives.  In  NEPA,  however.  Congress  pro- 
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vided  the  solution  —  “[ajn  overall  policy  for  the  environment . . .  which 
integrates  [wide-ranging,  statutorily  mandated]  purposes  and  objec¬ 
tives  and  which  provides  for  choice  when  they  are  incompatible.”^^ 

The  concept  of  integration  is  at  the  heart  of  NEPA,  from  its  direc¬ 
tive  for  the  Council  on  Environmental  Quality  (CEQ)  on  behalf  of  the 
President  to  prepare  and  transmit  an  annual  report  to  Congress,  de¬ 
signed  to  integrate  environmental  data  and  trends  into  the  legislative 
process,  to  its  charge  that  CEQ  act  as  public  educator  on  environmental 
issues,  basically  for  the  purpose  of  instilling  concern  for  the  environ¬ 
ment  into  the  nation’s  social  consciousness.  For  federal  agencies,  the 
concept  of  integration  is  evident  in  the  act’s  “action-forcing”  procedural 
requirements  contained  in  section  102,  a  crucial  integrative  catalyst, 
the  ultimate  goal  of  which  is  to  blend  discordant  policy  parts  into  a 
more  harmonious  whole.^  But  integration  as  a  goal  of  the  section  102 
procedural  requirements  was  not  an  engrossing  concept  early  in  the  im¬ 
plementation  and  administration  of  NEPA;  instead,  the  nature  and  ex¬ 
tent  of  the  procedural  requirements  themselves  became  the  cause 
celebre. 


Integration  as  an  Evolving  Concept 

The  conceptual  evolution  of  integration  under  NEPA  has  had  two 
fairly  distinct  stages,  and  as  the  act  enters  its  third  decade,  the  nation 
may  be  poised  on  the  threshold  of  yet  another  stage.  The  first  stage, 
which  grew  out  of  early  congressional  hearings  and  debates  on  a  na¬ 
tional  policy  for  the  environment,  extended  into  the  late  1970s  when 
the  CEQ  regulations  became  effective.  This  was  essentially  a  transi¬ 
tional  stage  in  which  federal  agencies  struggled  to  infuse  their 
decisionmaking  processes  with  the  new  supplemental  basis  for  policy 
development — systematic  ecology.  And  as  might  be  expected  when 
“dealing  with  a  new  animal,”^  it  was  a  period  marked  by  controversy 
and  great  uncertainty. 

Agency  implementation  of  NEPA  in  the  early  1970s  was  spotty  at 
best  and  often  undertaken  without  much  forethought  as  to  the  conse¬ 
quences.  Many  agencies  simply  combined  the  procedural  requirements 
of  NEPA  “with  their  existing  procedures  in  the  way  least  disruptive  to 
those  existing  procedures.”^  This  approach  to  NEPA  implementation 
profoimdly  affected  the  act’s  performance  during  much  of  its  first  de¬ 
cade,  primarily  by  allowing  proposals  to  be  developed  substantially  in 
advance  of  environmental  analysis  thereby  limiting  the  choice  among 
alternatives  that  could  be  more  compatible  with  environmental  quality 
objectives.  By  adding  the  NEPA  procedures  to,  instead  of  integrating 
them  with,  existing  agency  procedures,  decisionmaking  was  also  made 
much  more  complicated.  And  because  most  existing  agency  procedures 
had  a  very  narrow,  project-oriented  focus,  an  early  pattern  of  attempt¬ 
ing  to  achieve  policy  balance  under  NEPA  on  a  nonpolicy,  case-by-case 
basis,  developed. 
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Congressional  Intent 

Initial  difllculties  with  implementation  of  NEPA  transcended  the 
act’s  procedures.  The  problem,  according  to  many  observers,  centered 
on  the  impact  statements  themselves,  not  the  section  102  procedures 
which  had  been  endorsed  in  congressional  oversight  hearings  as  “bo/d 
and  innovative”  having  **8erved  to  increase  research,  data-gathering 
and  the  development  of  agency  analytic  skills. . .  But  NEPA  did  not 

(nor  does  it  today)  set  out  with  specificity  what  it  expects  in  terms  of 
the  form  and  content  of  the  "detailed  statements”;  ecology,  after  all,  had 
only  recently  been  introduced  as  an  element  of  federal  decisionmaking. 
For  this  reason,  the  sponsors  and  supporters  of  NEPA  knew  that  envi¬ 
ronmental  analysis  in  all  fields  of  federal  activity  would  have  to  be 
carefully  nurtured  at  the  agency  level.  At  the  same  time,  however,  con¬ 
cern  was  expressed  by  Congress  “that  some  agencies  urgently  need[ed] 
the  development  of  entirely  new  in-house  research  machinery  or  broad¬ 
ened  assistance  of  outside  consultants  in  order  to  carry  out  adequate  en¬ 
vironmental  analysis.”^  Satisfying  that  concern  would  require  that 
environmental  analyses  contain  “much  more  detailed  information  .  .  . 
[delivered]  in  a  much  more  timely  manner  to  help  structure  the  public 
debate. . . 

Judicial  Concerns 

The  courts,  which  had  taken  an  early  and  active  interest  in  NEPA 
through  their  review  of  agency  actions  subject  to  the  act,  also  called  for 
more  detailed  information  in  environmental  impact  statements  (EISs). 
Although  the  scope  of  judicial  review  of  agen^r  actions  subject  to  NEPA 
was  related  principally  to  the  act’s  section  102  procedures,^  courts 
were  not  reluctant  to  find  that  agencies  must  go  beyond  mere  proce- 
diu'al  compliance  and  “make  a  sufficiently  detailed  disclosure  so  that  in 
the  event  of  a  later  challenge  to  the  agency’s  procedure,  the  courts  will 
not  be  left  to  guess  whether  the  requirements  of  .  .  .  NEPA  have  been 
obeyed.”^  Of  course,  there  was  danger  that  the  demand  for  greater  de¬ 
tail  in  environmental  impact  statements  would  invite  additional 
paperwork  and  cause  greater  delay  in  the  decisionmaking  process.  But 
this  result  was  viewed  by  many  courts  as  “incident”  to  their  mandate 
and  “a  concomitant  of  the  implementation  of  the  procedures  prescribed 
by  NEPA. . . 

The  concept  of  integration  had  not  been  emphasized  by  oversight 
committees  of  the  Congress  or  the  courts  in  the  very  early  stages  of  im¬ 
plementing  NEPA,  nor  did  they  have  a  clear  understanding  of  just  how 
that  concept  fit  into  the  overall  environmental  review  process  under  the 
act.  Was  it  a  purely  mechanical  exercise  involving,  for  example,  “in- 
tegrat[ion  of]  the  new  guidelines  developed  ...  by  CEQ  .  .  .  into  exist¬ 
ing,  highly  diversified  procedures  being  applied  by  the  various  agencies 
in  existing  planning,  evaluation  and  review  processes’?^^  Or  was  more 
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required,  including  an  examination  of  “basic  [agency]  authorities  to  see 
how  the  new  mandates  of  NEPA  must  be  integrated”?®*  But  even  with 
respect  to  the  more  mechanical  approach  to  integration,  the  role  of 
NEPA  was  not  well  understood. 

In  terms  of  integrating  requirements  of  existing  environmental  re¬ 
view  laws,  such  as  the  Fish  and  Wildlife  Coordination  Act,  the  question 
presented  was  whether  NEPA  should  be  integrated  into  the  former,  as 
one  congressional  oversight  committee  suggested,®®  or,  as  the  court  in 
Environmental  Defense  Fund  v.  Corps  of  Engineers  determined, 
whether  compliance  “with  the  provisions  of  [NEPA]  in  good  faith  . . .  au¬ 
tomatically  take  into  consideration  all  of  the  factors  required  by  the 
Fish  and  Wildlife  Act.”®^  None  of  these  questions  was  vigorously  pur¬ 
sued,  however,  because  most  authorities  considered  achieving  the  goals 
and  objectives  of  NEPA  to  be  more  a  function  of  the  quantity  of  informa¬ 
tion  contained  in  the  environmental  impact  statements  as  opposed  to 
either  the  quality  of  that  information  or  the  means  through  which  it 
could  be  integrated  most  effectively  into  the  decisionmaking  process. 


Agency  Responses 

Agencies  responded  predictably  to  the  demands  of  Congress  and 
the  judiciary  for  greater  “detail”  in  environmental  impact  statements. 
They  began  preparing  lengthy,  nonanalytic  documents  that  contributed 
little,  if  anything,  to  either  environmental  quality  objectives  or  to  their 
primary  missions.  Coupled  with  development  of  exceedingly  complex 
systems  of  review  (see  Figure  5-1),  the  tendency  of  agencies  to  prepare 
highly  “detailed”  statements  quickly  came  to  be  viewed  as  the  principal 
source  of  delay  in  the  decisionmaking  process  and  a  prime  contributor 
to  increased  project  costs.  Agency  excesses  in  the  EIS  process  generated 
a  rash  of  early  proposals  to  amend  NEPA®®  and  provided  the  impetus 
for  many  hearings®®  and  studies.®^  And  despite  the  fact  that  knowledge¬ 
able,  responsible  officials  maintained  that  NEPA  did  not  compel  the  re¬ 
sults — bloated  documentation,  delays,  and  excessive  costs — about 
which  so  many  complaints  were  then  being  lodged,®®  environmental  im¬ 
pact  statements  nevertheless  continued  generally  through  the  mid-  to 
late-1970s  to  delay  agency  decisionmaking  in  part  by  presenting  “mam¬ 
moth  discourses  on  every  conceivable  environmental  effect.  . . .”®® 

In  all  the  early  hearings,  studies,  and  reports  on  NEPA,  a  fair 
amount  of  agreement  existed  concerning  both  the  problems  with  imple¬ 
mentation  of  the  act  and  the  solution.  Environmental  impact  statement 
preparation  was  placing  strains  on  the  administrative  system  “due  to 
increased  friction  from  more  inputs  and  participants,  the  pressure  of 
available  environmental  expertise,  the  awkward  coordination  of  NEPA 
with  the  Endangered  Species  and  Historic  and  Archaeological  [sic] 
Preservation  Acts,  the  court-prompted  identification  of  all  conceivable 
impacts,  and,  often  mentioned  but  less  important,  the  problems  of  bud¬ 
geting  the  time  and  money  for  the  EIS  process.”*® 
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Figure  5*1 . — Efforts  of  the  FedersI  Aviation  Administration  to  incorporate 
Section  102  of  NEPA  into  decisionmaking  for  the  Airport  Development 
Aid  Program,  1 972.  Decisions 


Decisionmaking  Process 


FAA 

decision  to  include 
airport  development  action 
"'"'nL  In  NASP 


EIS  Process 


RA  obtains  comments  from  above,  incorporates 
ar>d  discusses  comments  in  EIS  &  prepares 
final  test  EiS  i 


disapproves  or 
recommends  prefect 
for  approval 


FAA-Washington  evaluates  final  EIS.  Final  ElS 
also  made  available  to  TEU.  Sec.  of  Itans.,  aruj 
CEO 


TEU 

or  Sec.  of  Tfana 
makes  final  ernlorsement 
of  EIS  indicatirtg  final  approval  of 
^^^envirorwnental  aspects  of  ^ 
profects 


Airports 

service  makes  final 
protect  evaluation  &  recommends 
prefect  for  approval 


Profeci 

receives  final  approval^'^v 
by  administrator  of  FAA  or  Sec.  of 
Trans.  If  controversial 


Source:  General  Accounting  Office,  Report  to  the  Subcommittee  on  Fisheries  and  Wildlife 
Conservadon  of  the  House  Committee  on  Merchant  Marine  and  Fisheries,  Improvements 
Needed  In  Federal  Efforts  to  Implement  the  National  Environmental  Policy  Act  of  1969, 
Appendix  II,  page  88,  (May  1972). 
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The  purpose  of  the  impact  statement — ^to  aid  federal  officials  and 
the  public  in  making  basic  policy  choices — had  been  obscured  by  a  bliz¬ 
zard  of  data,  the  compilation  of  which  served  little  or  no  useful  purpose, 
being  motivated  more  often  than  not  “by  a  desire  to  avoid  or  survive 
court  review  [rather]  than  by  a  felt  need  to  balance  rationally  the  vari¬ 
ous  factors  of  the  decision.”*^ 

Despite  widespread  criticism  of  NEPA,  however,  relatively  few  offi¬ 
cials  and  commentators  believed  that  the  act  and  its  special  procedures 
did  not  contribute  positively  to  agency  decisionmaking.  On  the  con¬ 
trary,  “NEPA . . .  largely  due  to  the  implementation  of  section  102(2)(C), 
the  environmental  impact  statement  requirement,”  was  viewed  by  con¬ 
gressional  oversight  committees  as  having  been  responsible  for  “the 
gain  in  environmental  information  available  to  the  Federal  Govern¬ 
ment  and  the  public  . . .  [and]  increasing  the  public  ability  to  respond  to 
proposed  actions  and  to  recognize  their  relationships  to  public  interest. 

.  .  Nor  was  NEPA,  which  had  “borne  the  brunt  of  criticism  of  envi¬ 
ronmental  legislation  in  general,”^  really  to  blame.  But,  as  is  often  the 
case  with  a  new  social  force,  its  shortcomings,  as  opposed  to  its  benefits, 
attracted  the  greatest  amount  of  attention. 

The  solution  to  problems  associated  with  implementation  of  the 
NEPA  procedures,  according  to  many  of  the  same  sources  that  targeted 
those  problems,  revolved  around  a  single  concept — integration.  Thus,  in 
responding  to  a  request  for  evaluation  of  time  delays,  costs,  and  other 
effects  of  environmental  impact  statement  preparation  on  public  works 
projects,  the  Comptroller  General  of  the  United  States  reported: 

When  EIS  preparation  is  integrated  with  and  completed 
during  project  planning,  it  helps  ensure  that  environmental 
amenities  and  values  are  given  appropriate  consideration 
along  with  the  economic  and  technical  factors  in  planning 
and  decisionmaking.  At  the  same  time,  it  reduces  the  risk  of 
project  delays  due  to  lawsuits,  public  pressure,  or  other 
circumstances  which  can  stop  projects  when  a  timely  EIS 
has  not  been  prepared.^^ 

Integration  as  a  means  of  overcoming  the  procedural  problems  en¬ 
countered  with  NEPA  had  been  supported  by  congressional  oversight 
committees^®  and  by  CEQ,  whose  guidelines  specified  “that  agencies 
should  prepare  their  draft  EIS  as  early  as  possible  in  their  planning 
and  decisionmaking  process.”*®  But  prior  to  1978  the  concept  of  integra¬ 
tion  had  not  been  fully  developed  for  practical  application,  nor  had  any 
elements  of  it  ever  been  authoritatively  set  forth.  This  was  to  change, 
however,  with  the  promulgation  of  Executive  Order  No.  11991  of  May 
25, 1977,*^  directing  CEQ  to  issue  regulations  intended  to  make  the  im¬ 
pact  statement  process  more  efficient  and  more  useful  to  federal 
decisionmakers  and  the  public.  CEQ  responded  to  that  directive  by  in- 
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troducing  in  its  new  regulations  the  concept  of  “total  integration,”  pro¬ 
viding  federal  agencies  with  uniform,  practical  procedures  and  the  flex¬ 
ibility  to  adapt  them  to  their  particular  programs. 

Prescription  for  Total  Integration 

By  the  late-1970s  environmental  review  requirements  applicable 
to  federal  agency  activities  had  proliferated  considerably.  The  EIS  com¬ 
ponent  had  been  singled  out  as  the  principal  contributor  to  administra¬ 
tive  delay.  But  the  environmental  process  was  burdened  not  only  by  the 
sheer  number  of  environmental  review  law  requirements,  but  also  by 
the  multidimensional  characteristics  of  those  laws — their  tendency  to 
overlap  substantively,  procedurally,  and  even  across  jurisdictions.  The 
one-dimensional,  add-on  approach  to  fulfllling  the  requirements  of 
NEPA  that  typifled  federal  agency  compliance  efforts  to  that  point  was 
unworkable.  Agencies  urgently  needed  a  more  dynamic  process,  one 
that  could  accommodate— or  consolidate — all  environmental  review  re¬ 
sponsibilities. 

A  Planning  Instrument 

The  CEQ  regulations,  which  with  one  change^  remain  in  force 
today,  were  designed  specifically  to  address  the  dilemma  that  had  been 
posed  by  misdirected  agency  implementation  of  environmental  proce¬ 
dures  in  two  ways.  First,  they  establish  for  the  “NEPA  process”  (defined 
as  “all  measures  necessary  for  compliance  with  the  requirements  of  sec¬ 
tion  2  and  Title  I  of  NEPA”^^)  reasonable  quantitative  and  qualitative 
targets.  For  example,  with  respect  to  “[t]he  text  of  final  environmental 
impact  statements,”  the  regulations  provide  that  it  “shall  normally  be 
less  than  150  pages’^  and  that  the  impact  statements  themselves 
“shall  be  anal3rtic  rather  than  encyclopedic.”^^  But  the  establishment  of 
page  limits  could  not  assure  their  attainment.  CEQ  therefore  incorpo¬ 
rated  into  its  regulations  a  i^stem  of  procedures  that  can  be  adapted  to 
the  decisionmaking  practices  of  any  agency  for  the  purpose  of  integrat¬ 
ing  environmental  considerations  meaningfully  and  efficiently  into  its 
more  mission-oriented  activities.  That  ^stem  relies  upon  the  three  fea¬ 
tures  that  distinguish  effective  planning — timing,  coordination,  and 
scope  of  review — all  of  which  are  essential  to  achieve  integration  under 
the  act. 

The  procedural  cornerstone  of  an  effective  NEPA  process  is  timing. 
If  agencies  integrate  the  NEPA  process  into  their  decisionmaking  at  a 
stage  where  choices  among  alternative  courses  of  action  have  been  fore¬ 
closed,  then  it  would  matter  little  how  well  they  analyze  the  effects  of  a 
proposal  in  a  “detailed  statement”;  little  or  no  real  opportunity  to  influ¬ 
ence  the  outcome  from  the  standpoint  of  environmental  quality  remains 
at  that  stage.  For  this  reason,  the  CEQ  regulations  require  that  agen- 
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cies  “integrate  the  NEPA  process  with  other  planning  at  the  earliest 
possible  time  to  insure  that  planning  and  decisions  reflect  environmen¬ 
tal  values,  to  avoid  delays  later  in  the  process,  and  to  head  off  potential 
conflicts.”®*  Each  federal  agency  is  directed  to  “commence  preparation 
of  an  environmental  impact  statement  as  close  as  possible  to  the  time 
the  agency  is  developing  or  is  presented  with  a  proposal  ...  so  that 
preparation  can  be  completed  in  time  for  the  final  statement  to  be  in¬ 
cluded  in  any  recommendation  or  report  on  the  proposal.”®*  But  apply¬ 
ing  the  NEPA  process  early  in  agency  planning  and  decisionmaking 
achieves  more  than  just  timely  completion  of  environmental  documen¬ 
tation;  it  also  makes  that  documentation  more  meaningful  by  promot¬ 
ing  a  more  fully  coordinated,  focused  effort  on  the  part  of  all  concerned 
governmental  entities  and  the  public. 

NEPA,  the  most  comprehensive  of  all  environmental  review  laws, 
provides  a  procedural  canopy  beneath  which  the  act’s  requirements 
must  be  integrated  “with  other  planning  and  environmental  review  pro¬ 
cedures  required  by  law  or  by  agency  practice  so  that  all  such  proce¬ 
dures  run  concurrently  rather  than  consecutively.”®^  And  consistent 
with  Congress’  declaration  of  national  environmental  policy,  the  CEQ 
regulations  also  provide  that  federal  agencies  “shall  cooperate  with 
State  and  local  agencies  to  the  fullest  extent  possible  to  reduce  duplica¬ 
tion  between  NEPA  and  State  and  local  requirements”®®  and  shall 
“[elncourage  and  facilitate  public  involvement  in  decisions  which  affect 
the  quality  of  the  human  environment.”®®  The  early  identification  of 
pertinent  authorities  and  agencies  potentially  interested  in  a  proposed 
action  helps  structure  the  public  “scoping  process”  that  brings  into  play 
the  other  two  planning  features  (coordination  and  scope  of  review)  to 
frame  the  essentials  of  environmental  impact  statement  development — 
from  the  significant  issues  that  must  be  studied  and  the  scheduling  of 
document  preparation  to  designation  of  agencies  that  will  cooperate  in 
the  study  and  the  nature  and  extent  of  their  participation.®^  The  use  of 
other  integrative  procedures  prescribed  in  the  CEQ  regulations,  includ¬ 
ing  incorporation  of  material  by  reference®®  and  adoption  of  previously 
prepared  environmental  documentation,®®  should  also  be  explored  dur¬ 
ing  the  “scoping  process.”  Upon  completion  of  that  process,  government 
agencies,  the  public,  and  other  interests  will  find  themselves  equipped 
with  a  flexible  blueprint  for  fully  integrating  a  concise,  predictable,  an¬ 
alytical  environmental  process  into  agency  decisionmaking  before  work 
on  the  actual  environmental  impact  statement  is  even  begun. 


Where  and  How  to  Integrate 

In  its  simplest  form  and  reduced  to  a  schematic,  the  pivotal  pre- 
EIS  phase  of  the  NEPA  process  for  a  “msgor  federal  action”  might  re¬ 
semble  the  diagram  in  Figure  5-2. 
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Figure  5-2. — Planning  for  integration  of  environmental  laws. 


Initiation  of  planning/daclalonmaking  tor  a  major  tadaral  action 

♦ 

In-housa  Identification  of  laauea,  authorltlea,  and  agatKiea 

♦ 

Publish  notice  of  Intent  to  prepare  environmental  Impact  statement 
(§§  1508.22;  1501.7;  and  1506.6)* 


Extend  Invitation  to  participate 
(§  1501.7(aM1)) 


Announce  forthcoming 
scoping  notice 
(§  1506.6) 


Publish  notice  of  proposed  scope  and  invite  comment 
(§§  1501.7  and  1506.6) 


Determine  scope  and  significant 
Issues  to  be  analyzed 

(§§  1508.25  and  1501.7(aM2)) 


Eliminate  Issues  not  significant  to 
analysis 

(§  1501.7(aM3)) 


Explore  Incorporation  by  reference 
and  adoption  opportunities 
(§§  1502.21  and  1506.3) 


Examine  pertinent  state  and 
local  procedures 
(§  1506.2) 

* 

Allocate  assignments  among  lead/ 
cooperating  agencies 

(§  1501.7(a)(4)) 

♦ 

Establish  time  limits 
(§  1501.8) 


Target  other  environmental  review 
laws/procesaea  to  be  undertaken 
concurrently  as  well  as  separate 
documentation  requirements 
(§§  1502.25  and  1501.7(aK5)) 


Designate  lead/JoInt  lead  and 
cooperating  agencies 

(§§  1501.5;  1501.6;  and  1506.2(c)) 


Fix  page  limits 
(§  1502.7) 


Review  comments  and  publish  notice  of  final  scope 
(§  1506.6) 

♦ 

Proceed  according  to  plan  and  schedule  established  In  notice  of  final  scope 


*  Section  Citations,  Title  40  of  the  Code  of  Federal  Regulations. 
Source:  CEQ. 
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Of  course,  comparatively  few  major  federal  actions  are  uncompli¬ 
cated  for  purposes  of  NEPA  and  other  environmental  review  laws.  This 
is  particularly  true  of  mcgor  federal  actions  that  originate  as  proposals 
sponsored  by  nonfederal  grant  or  license  applicants.  The  difficulty  with 
applicant-sponsored  proposals  is  that  the  federal  approval  stage  gener¬ 
ally  represents  one  of  the  final  steps  in  a  planning  process  that  often 
began  months,  and  even  years,  before.  But  the  CEQ  regulations  ad¬ 
dress  this  situation  as  well,  essentially  by  requiring  integration  of  envi¬ 
ronmental  factors  and  alternatives  into  the  prefiling  planning 
processes  of  prospective  applicants. 

Under  the  CEQ  regulations,  federal  agencies  must  “[plrovide  for 
cases  where  actions  are  planned  by  private  applicants  or  other  non- 
Federal  entities  before  Federal  involvement.  .  .  .”®®  In  designing  proce¬ 
dures  to  assist  applicants  sponsoring  proposals  for  federal  approval, 
agencies  should  include  an  “outreach  program,”  such  as  a  means  for 
prospective  applicants  to  conduct  pre-application  consultations  with 
the  lead  and  cooperating  agencies.  Applicants  need  to  find  out,  in  ad¬ 
vance  of  project  planning,  what  environmental  studies  or  other  infor¬ 
mation  will  be  required,  and  what  mitigation  requirements  are  likely, 
in  connection  with  the  later  federal  NEPA  process.  Agencies  should  des¬ 
ignate  staff  to  advise  potential  applicants  of  the  agency’s  NEPA  infor¬ 
mation  requirements  and  should  publicize  their  pre-application 
procedures  and  information  requirements  in  newsletters  or  other  media 
used  by  potential  applicants.^  ^ 

Agencies  also  must  provide  assistance  for  prospective  applicants 
by  outlining  data  requirements  where  environmental  reports  and  other 
material  are  submitted  with  an  application.^^  Finally,  to  hasten  the 
processing  of  applicant-sponsored  proposals  and  to  eliminate  duplica¬ 
tion  of  effort,  the  CEQ  regulations  permit  applicants  to  prepare  for 
their  proposed  actions  environmental  assessments  that  are  subject  to 
independent  review  and  verification  by  the  agency®^  or,  in  cases  where 
environmental  impact  statements  are  required,  to  have  the  draft  im¬ 
pact  statement  prepared  in  advance  of  application  filing  pursuant  to  a 
third-party  contract  arrangement.®^ 

The  CEQ  regulations  anticipate  and  provide  for  most  of  the  situa¬ 
tions  that  might  be  encountered  in  applying  the  NEPA  process  to  fed¬ 
eral  actions.  Still,  stumbling  blocks  are  almost  always  present.  One 
such  stumbling  block  involves  situations  in  which  applicant-sponsored 
proposals  are  subject  to  multiple  permitting  or  review  requirements 
(such  as  permitting  by  the  Army  Corps  of  Engineers  under  section  404 
of  the  Clean  Water  Act  or  review  pursuant  to  section  106  of  the  Na¬ 
tional  Historic  Preservation  Act).  The  CEQ  regulations  call  for  “[olther 
federal  agencies  that  are  likely  to  become  involved  . . .  [to]  be  contacted, 
and  the  NEPA  process  coordinated,  to  insure  an  early  and  comprehen¬ 
sive  analysis  of  the  direct  and  indirect  effects  of  the  proposal  and  any 
related  actions.”®® 
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But  other  federal  agencies  generally  have  their  own  workload  and 
scheduling  demands  from  which  they  may  be  reluctant  to  depart  on  a 
case*by>case  basis,  regardless  of  how  early  they  may  be  invited  to  par¬ 
ticipate  in  the  decisionmaking  process  of  the  lead  federal  agency.  An  al¬ 
ternative  approach  in  these  types  of  situations,  where  recurrent  filings 
are  ejected,  is  execution  of  a  programmatic  memorandum  of  agree¬ 
ment^  between  or  among  multiple  permitting  agencies  to  establish 
mutually  acceptable  consolidated  review  procedures  applicable  to  all 
similar  applicant-sponsored  filings. 


Integration  in  Practice 

Neither  the  provisions  of  NEPA  nor  the  CEQ  implementing  regula¬ 
tions  function  as  stand-alone  mandates.  The  NEPA  process  can  be  un¬ 
derstood  only  in  the  context  of  a  statutory  scheme  and  program  to 
which  it  applies.  But  integration  of  the  NEPA  process  is  not  always  eas¬ 
ily  achieved,  as  evidenced  in  the  following  case  studies. 


Interstate  Commerce  Commission: 

Railroad  Abandonment 

Abandonment  of  railroad  lines  involves  a  statutory  scheme  that  is 
somewhat  inhospitable  to,  although  clearly  within  the  ambit  of,®^  the 
NEPA  process.  Railroad  abandonment  applications,  submitted  for  ap¬ 
proval  to  the  Interstate  Commerce  Commission  (ICC),  are  sponsored  by 
abandoning  rail  carriers  and  involve  alternatives  that  require  the  ini¬ 
tiative  of  outside  entities.  Additionally,  the  entire  rail  abandonment  ap¬ 
plication  process  is  subject  to  adjudicative  (trial-type)  procedures  and 
stringent  statutory  deadlines.  In  all,  a  better  opportunity  to  demon¬ 
strate  the  versatility  of  NEPA  in  integrating  environmental  considera¬ 
tions  into  agency  decisionmaking — especially  adjudications — ^is  difficult 
to  imagine. 

Impacts 

Railroad  abandonment  generally  occurs  after  the  quantity  of 
freight  available  to  a  rail  carrier  over  a  particular  line  has  diminished 
to  the  point  that  continued  operations  are  economically  infeasible  and 
the  operator  determines  that  its  opportunity  costs — "the  real  economic 
loss  an  entity  experiences  when  it  must  forego  some  other,  more  profit¬ 
able  use  of  its  resources"®® — require  liquidation  of  wasting  assets,  in¬ 
cluding  track,  ties,  appurtenances,  and  real  estate.  Most  likely 
candidates  for  abandonment  are  light  density  branch  lines,  viewed  by 
Congress  as  “the  most  economically  exposed  part  of  the  rail  system  and 
most  vulnerable  to  competition  from  other  modes.”®® 
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Abandoned  railroad  rigbts-of-way  can  serve  as  an  adjunct  to  the  national 
trails  ^stem. 


Abandonment  is  a  statutory  option  available  to  the  railroad  indus¬ 
try  so  that  it  will  “not  be  forced  to  continue  to  internalize  all  losses  from 
branch  line  operations,  thereby  further  jeopardizing  the  industry’s  al¬ 
ready  precarious  economic  health.”^®  In  providing  the  abandonment  op¬ 
tion  to  railroads,  Congress  was  not  insensitive  to  the  needs  of  shippers 
who  rely  on  railroad  service  or  to  state  government  programs  and  local 
communities.^^  To  satisfy  concern  for  the  rail  system’s  ability  to  meet 
unforeseen  future  transportation  demands’^  and  the  current  needs  of 
shippers,  state  and  local  governments,  and  the  public.  Congress  en¬ 
acted  several  statutory  alternatives  to  railroad  abandonment. 


202 


Chapter  5.  The  National  Environmental  Policy  Act 


Railroad  abandonment  also  has  great  potential  to  affect  the  qual¬ 
ity  of  the  human  environment.  Principal  impact-producing  phenomena, 
all  of  which  occur  following  abandonment  authorization  by  ICC,  include 
diversion  of  rail  traffic  over  active  lines  to  other  transportation 
modes — primarily  truck;  salvage  of  track,  ties,  bridges,  and  other  ap¬ 
purtenances;  and  disposal  of  the  right-of-way,  normally  through  sale  or 
reversion.^®  Aspects  of  environmental  quality  that  may  be  affected  by 
railroad  abandonment  are  as  varied  as  the  terrain  crossed  by  the  rail¬ 
road  and  include  prime  and  unique  farmlands,  wetlands  and  water 
quality,  historic  and  cultural  resources,  endangered  species  and  habi¬ 
tat,  as  well  as  energy  efficiency,  air  quality,  and  transportation  safety. 
Abandonments,  therefore,  are  often  subject  to  multiple  permitting  and 
environmental  review  requirements. 

Statutory  Alternatives 

Foremost  among  statutory  alternatives  to  railroad  abandonment 
are  provisions  of  the  Interstate  Commerce  Act  (ICA),^^  under  which  any 
financially  responsible  person  may  offer  to  subsidize  or  acquire  for  con¬ 
tinued  operations  a  line  of  railroad  approved  by  ICC  for  abandonment. 
The  offer  must  be  submitted  within  ten  days  of  notice  in  the  Federal 
Register  that  an  abandonment  has  been  approved.’®  If  ICC  finds  that 
the  offer  meets  certain  minimum  requirements,  issuance  of  abandon¬ 
ment  certification  is  postponed  to  allow  the  parties  time  to  negotiate  an 
agreement.’®  If  agreement  is  reached  or  if,  upon  request  of  either  party, 
ICC  establishes  acceptable  terms  and  conditions,”  then  the  line  is  not 
abandoned.  This  provision  contemplates  a  forced  sale  or  subsidy  to  con¬ 
tinue  railroad  operations  over  the  line.’® 

Section  8(d)  of  the  National  Trails  System  Act  was  amended  by 
Congress  in  1983’®  to  achieve  a  twofold  purpose.  First,  the  amendment 
seeks  to  put  aside  or  bank  for  future  reactivation  transportation  corri¬ 
dors  of  presently  unproductive  rail  lines  approved  for  abandonment. 
“Rail  banking”  is  consistent  with  “the  National  policy  to  preserve  estab¬ 
lished  railroad  rights-of-way  for  future  reactivation  of  rail  service,  to 
protect  rail  transportation  corridors,  and  to  encourage  energy-efficient 
transportation  use.”®®  Second,  the  amendment  provides  that  any  such 
corridor  not  remain  idly  preserved  awaiting  future  reactivation  but 
that  it  be  employed  as  an  adjunct  to  the  system  of  national  trails  for  re¬ 
creational  purposes.  A  state,  political  subdivision,  or  qualified  private 
organization  willing  to  assume  responsibility  for  trails  management, 
legal  liability,  and  taxes  may  attempt  to  invoke  the  provisions  of  section 
8(d).  If  the  abandoning  railroad  consents,  ICC  will  issue  an  instrument 
that  allows  the  parties  180  days  in  which  to  negotiate  transfer  of  the 
right-of-way  for  trails  use  and  will  not  permit  abandonment  inconsis¬ 
tent  or  disruptive  of  interim  trails  use.®^  This  statutory  scheme  safe¬ 
guards  the  linear  integrity  of  the  right-of-way,  preventing  reversionary 
interests,  if  any,  from  taking  effect®®  while  permitting  the  railroad  to 
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achieve  its  objective — discontinuing  service  over  an  otherwise  unprofit¬ 
able  line  and  salvaging  track,  ties,  and  other  appurtenances  not  neces¬ 
sary  to  support  a  recreational  trail.^ 

Finally,  ICA  provides  an  alternative  to  abandonment  that  would 
not  necessarily  lead  to  continued  railroad  operations  but  would  encour¬ 
age  more  effective  public  use  of  abandoned  rights-of-way.  Congress 
found  such  rights-of-way  “constitute  a  unique  resource,”  the  future  pub¬ 
lic  use  of  which  is  a  necessary  consideration  in  abandonment  proceed¬ 
ings.^  Accordingly,  ICC  determines  for  each  abandonment  proposal 
whether  rail  properties  are  suitable  for  use  for  public  purposes,  includ¬ 
ing  highways,  other  forms  of  mass  transportation,  conservation,  energy 
production  or  transmission,  or  recreation.  If  the  Commission  finds  that 
the  rail  properties  proposed  to  be  abandoned  are  suitable  for  public  pur¬ 
poses,  the  properties  may  be  sold,  leased,  exchanged,  or  otherwise  dis¬ 
posed  of  onW  under  conditions  provided  in  the  order  of  the 
Commission.®® 

The  condition  ICC  customarily  imposes  on  abandonment  authori¬ 
zations,  but  only  upon  substantiated  request,  prohibits  a  railroad  from 
disposing  of  its  property  for  a  period  of  up  to  180  days  unless  the  prop¬ 
erties  are  first  offered,  on  reasonable  terms,  for  sale  for  public  pur¬ 
poses.®®  A  condition  to  this  effect  provides  a  negotiating  preference  but 
has  never  been  interpreted  to  require  a  railroad  to  enter  into  negotia¬ 
tions.®^ 

In  providing  statutory  alternatives  to  abandonment  that  could  re¬ 
sult  in  continued  rail  service.  Congress  has  not  let  social  and  economic 
concerns  overshadow  environmental  policy  objectives.  On  the  contrary. 
Congress  has  always  viewed  rail  service  and  rail  transportation  as  of¬ 
fering  “economic  and  environmental  advantages  with  respect  to  land 
use,  air  pollution,  noise  levels,  energy  efficiency  and  conservation,  re¬ 
source  allocation,  safety,  and  cost  per  ton-mile  of  movement  to  such  ex¬ 
tent  that  the  preservation  and  maintenance  of  adequate  and  efficient 
rail  service  is  in  the  national  interest.”®®  At  the  same  time,  however, 
ICA’s  abandonment  procedures — especially  the  time  constraints  that 
govern  application  processing — do  not  make  it  very  easy  for  affected  in¬ 
terests  or  the  public  to  avail  themselves  of  statutory  alternatives  to 
abandonment. 

Interstate  Commerce  Act  Procedures 

supplements  existing  agency  authorizations.  Any  attempt  to 
integrate  in  a  meaningful  way  consideration  of  environmental  factors 
and  alternatives  into  agency  decisionmaking  requires  that  agency  au¬ 
thorizations  first  be  examined  very  closely. 

■  ICA  Prefiling  Requirements.  For  prospective  purchasers 
of  about-to-be  abandoned  railroad  lines,  whether  by  lease  or 
purchase  for  continued  operations,  “banking,”  or  public  use, 
the  preliminary  work — feasibility  study  preparation,  securing 
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necessary  capital,  shipper  backing,  and  the  like — can  be  quite 
costly  and  time-consuming.®®  For  this  reason,  railroads  have 
been  required  by  statute  since  1976  to  maintain  and  update 
complete  diagrams  of  their  operating  systems  that  must  “in¬ 
clude  a  detailed  description  of  each  of  its  railroad  lines  poten¬ 
tially  subject  to  abandonment;  and  . . .  identify  each  railroad 
line  for  which  the  carrier  plans  to  file  an  application  for  a  cer¬ 
tificate  [of  abandonment] ICC  is  prohibited  from  grant¬ 
ing  an  application  for  railroad  abandonment  that  is  opposed 
by  a  shipper  or  significant  user  of  the  line  or  a  state  or  politi¬ 
cal  subdivision  in  which  any  part  of  the  line  is  located  imtil 
“the  railroad  line  has  been  described  and  identified  in  the  dia¬ 
gram  or  amendment  to  the  diagram  of  the  rail  carrier  that 
was  submitted  to  the  Commission  at  least  4  months  before 
the  date  on  which  the  application  was  flled.”®^  But  just  be¬ 
cause  a  rail  line  is  listed  in  a  system  diagram  as  potentially 
subject  to  abandonment  does  not  mean  that  an  application  is 
imminent  or  must  be  filed  at  all. 

Immediately  before  filing  an  abandonment  application 
with  ICC,  a  carrier  must  provide  advance  public  notice.  The 
“notice  of  intent”  must  describe  the  abandonment  for  which 
the  carrier  will  apply,  supply  reasons  for  seeking  abandon¬ 
ment,  and  advise  interested  persons  of  their  right  to  partici¬ 
pate.®*  The  notice  must  also  include  (i)  a  statement  that  the 
line  is  available  for  subsidy  or  sale  in  accordance  with  section 
10905  of  this  title,  (ii)  a  statement  that  the  carrier  will 
promptly  provide  to  each  interested  party  an  estimate  of  the 
subsidy  and  minimum  purchase  price  required  to  keep  the 
line  in  operation  . .  .  and  (iii)  the  name  and  business  address 
of  the  person  who  is  authorized  to  discuss  sale  or  subsidy 
terms  for  the  carrier.®® 

The  carrier  is  further  required  to  send  a  copy  of  its  no¬ 
tice  to  the  governor  of  any  state  directly  affected;  to  post  a 
copy  of  the  notice  in  each  terminal  and  station  on  the  line;  to 
publish  the  notice  for  three  consecutive  weeks  in  newspapers 
of  general  circulation  in  each  county  where  the  line  is  located; 
and  to  mail  a  copy  of  the  notice  to  all  shippers  that  made  sig¬ 
nificant  use  of  the  line  in  the  preceding  12  months.®^ 

■  ICA  Application  Procedures.  To  facilitate  the  rail  trans¬ 
portation  policy’s  objective  of  requiring  “fair  and  expeditious 
regulatory  decisions  when  regulation  is  required,”®®  ICA  pro¬ 
vides  for  accelerated  processing  of  railroad  abandonment  ap¬ 
plications.  If  protests  to  an  application  are  not  filed  within  30 
days,  a  decision  to  grant  the  application  is  required  within  45 
days  after  the  application  is  Hied.®®  If  protests  are  filed  in  a 
timely  manner,  a  decision  whether  or  not  to  investigate  the 
matter  is  required  within  that  same  time  period.®^  Further 
proceedings  would  follow  a  decision  to  investigate,  whereas  a 
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decision  not  to  investigate  would  require  a  decision  on  the 
merits  within  75  days  after  the  application  is  filed.®®  No  cir¬ 
cumstance  would  compel  investigation  of  any  abandonment 
application.®® 

Statutory  Conflicts  Dilemma 

ICA  time  constraints  on  the  processing  of  railroad  abandonment 
applications  impinge  on  the  ability  of  ICC  to  fulfill  the  requirements  of 
applicable  environmental  review  laws.  The  forty-fifth  day  after  an 
abandonment  application  is  filed — the  day  on  which  the  first  decision 
under  the  ICA  must  be  made — is  crucial  for  purposes  of  the  NEPA  pro¬ 
cess,  which  requires  that  substantive  decisions  (here  the  granting  of 
abandonment)  be  made  only  after  the  agency  has  taken  a  “hard  look”  at 
environmental  factors.^®®  To  accommodate  this  requirement,  environ¬ 
mental  documentation  must  be  completed  and  submitted  to  the 
decisionmaker  well  in  advance  of  the  forty-fifth  day  after  an  abandon¬ 
ment  application  is  filed.  Protests  to  an  abandonment  application, 
which  would  provide  slightly  more  time  for  completing  the  NEPA  pro¬ 
cess,  generally  are  not  submitted  in  advance  of  the  thirtieth  day  after 
an  application  has  been  filed  and  cannot  be  counted  on  to  provide  addi¬ 
tional  processing  time.  For  these  reasons,  environmental  documenta¬ 
tion  prepared  for  abandonment  applications  is  normally  made  available 
to  the  ICC  decisionmaker  within  33  calendar  days  of  application  filing. 

The  environmental  effects  of  most  proposed  railroad  abandon¬ 
ments,  some  of  which  may  extend  200  miles  or  more,^®^  could  not  possi¬ 
bly  be  completely  evaluated  by  ICC  in  a  month’s  time.  The  section  106 
National  Historic  Preservation  Act  process,  which  is  almost  always  in¬ 
volved  in  railroad  abandonments,  may  itself  take  much  longer  than  a 
month  to  complete.  ^®^  Add  to  that  required  considerations  under  other 
federal  statutes  often  involved  in  railroad  abandonments,  including 
section  7  of  the  Endangered  Species  Act,  the  Clean  Water  Act,  the 
Coastal  Zone  Management  Act,  and  many,  many  more,  as  well  as  state 
and  local  requirements  that  frequently  come  into  play,  and  the  tremen¬ 
dous  demands  of  the  environmental  process  on  the  ICC  rail  abandon¬ 
ment  licensing  function  become  readily  apparent.  To  cope  with  those 
demands  and  at  the  same  time  fulfill  the  rail  transportation  policy’s  re¬ 
quirement  for  fair  and  expeditious  decisionmaking,  ICC  has  sought  to 
integrate  all  environmental  considerations  into  the  preflling  planning 
processes  of  prospective  applicants. 

Under  ICC  environmental  procedures,  an  “environmental  report” 
addressing  more  than  a  dozen  areas  of  environmental  concern  normally 
associated  with  railroad  abandonments  must  accompany  application 
filings.^®®  In  meeting  those  environmental  reporting  requirements,  pro¬ 
spective  applicants  must  calculate  the  impact  of  proposed  abandon¬ 
ments  on  the  affected  natural,  physical,  social,  and  economic 
environment.  ICC  procedures  also  require  carriers  to  undertake  exten- 


206 


Chapter  5.  The  National  Environmental  Policy  Act 


sive  prefiling  consultations  with  federal,  state,  and  local  officials  and 
planners  for  the  purpose  of  ascertaining  in  advance  of  filing  what  other 
permitting  (such  as  (Dorps  of  Engineers  under  section  404  of  the  Clean 
Water  Act)  or  review  requirements  (such  as  cultural  resource  surveys 
under  section  106  of  the  National  Historic  Preservation  Act)  may  apply 
and  to  begin  satisfying  those  requirements  so  that  all  permitting  and 
review  functions  can  be  completed  simultaneously.  But  the  ICC  does 
not  expect  or  require  prospective  applicants  to  fend  for  themselves  in 
fulfilling  reporting  or  consultation  requirements;  instead,  “[ijnforma- 
tion  .  .  .  and  other  forms  of  assistance  [are]  made  available  upon  re¬ 
quest”  to  rail  applicants  and  others  under  the  agency’s  environmental 
procedures. 

ICC  has  attempted  to  further  offset  limiting  provisions  of  ICA 
where  that  act  provides  “some  latitude  to  set  timeframes  for  the  filing 
of  pleadings.”^®®  Thus,  ICC  requires  prospective  applicants  for  railroad 
abandonment  to  submit  historic  resource  data  to  responsible  state  offi¬ 
cials  at  the  same  time  that  they  file  their  notice  of  intent  to  “assure  the 
Commission  the  maximum  time  to  make  the  appropriate  determina¬ 
tions.”^®®  In  establishing  this  requirement,  ICC  noted  “that  the  early 
submission  of  historical  data  may  ultimately  speed  the  processing  of 
some  proceedings  by  encouraging  the  earliest  resolution  of  environmen¬ 
tal  matters.  While  some  applicants  may  be  required  to  alter  their  cur¬ 
rent  data  collection  practices,  the  benefits  of  this  proposal  outweigh 
this  minor  detriment  to  carriers.”^®^  A  programmatic  memorandum  of 
agreement,  designed  to  tailor  the  section  106  National  Historic  Preser¬ 
vation  Act  requirements  to  railroad  abandonment  proceedings  under 
ICA,  was  also  negotiated  by  ICC  in  1987  but  never  signed.^®® 

The  notice  of  intent,  an  early-warning  device  second  only  to  the 
system  diagram  requirements,  is  the  vehicle  that  ICC  has  settled  on, 
insofar  as  rail  abandonment  application  proceedings  are  concerned,  to 
invigorate  the  NEPA  process.  Statutory  notice  of  intent  requirements, 
which  contemplate  widespread  advance  public  notice,  have  been  en¬ 
larged  by  ICC  to  embrace  every  alternative  to  abandonment  as  well  as 
other  environmental  concerns.  ICC  procedures  invite  would-be  partici¬ 
pants  specifically  to  address,  in  protests  to  or  comments  on  abandon¬ 
ment  applications,  issues  that  include  the  following: 

•  Any  intent  to  offer  financial  assistance  for  continued 
operations; 

•  Environmental  effects; 

•  Impacts  on  rural  and  community  development; 

•  Suitability  of  rail  properties  for  other  public  purposes; 
and 

•  Prospective  use  of  rights-of-way  for  interim  trail  use 
and  rail  banking.^®® 
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Comments  submitted  in  response  to  a  carrier’s  notice  of  intent,  to¬ 
gether  with  the  environmental  report  that  must  accompany  the  aban¬ 
donment  application  and  any  additional  data  gathered  by  ICC,  form  the 
database  for  environmental  evaluation. 

ICC  environmental  procedures  classify  railroad  abandonments  for 
NEPA  purposes  as  actions  normally  requiring  preparation  of  an  envi¬ 
ronmental  assessment.  Although,  consistent  with  CEQ  regulations, 
railroad  applicants  could  be  allowed  to  submit  environmental  assess¬ 
ments  with  their  applications,^^^  that  approach  to  document  prepara¬ 
tion  is  not  reflected  in  ICC  procedures,  apparently  because  the  agency 
has  found  that  it  can  efllciently  prepare  concise  environmental  assess¬ 
ments  (well  within  the  10-  to  15-page  limit  prescribed  by  CEQ^^^)  while 
reviewing  and  verifying  data  contained  in  environmental  reports. 
Whether  the  statutory  scheme  for  rail  abandonment  applications  can 
accommodate  the  EIS  process  depends  on  a  number  of  factors,^^®  al¬ 
though  ICC  recently  prepared  an  environmental  impact  statement  for  a 
ten-mile  rail  abandonment  in  the  metropolitan  Washington,  D.C., 
area.^^^  But  the  demands  of  the  environmental  assessment  process  for 
railroad  abandonment  applications  offer  more  than  sufflcient  chal¬ 
lenge,  especially  with  respect  to  consideration  of  alternatives. 

Considering  Alternatives 

Every  environmental  assessment  must  “include  brief  discussions 
of  the  need  for  the  proposal,  of  alternatives  as  required  by  sec. 
102(2)(E),  of  the  environmental  impacts  of  the  proposed  action  and  al¬ 
ternatives,  along  with  a  listing  of  agencies  and  persons  consulted.”^^^ 
Consideration  of  alternatives,  which  is  viewed  as  the  heart  of  the  NEPA 
process,^^®  requires  rigorous  exploration  and  objective  evaluation  of  all 
reasonable  alternatives  to  a  proposed  action,^^’  particularly  those  that 
would  avoid  or  mitigate  adverse  environmental  effects.  This  require¬ 
ment  assures  “that  alternatives  are  explored  in  the  initial  decision¬ 
making  process  and  to  provide  an  opportunity  to  those  removed  from 
that  process  also  to  evaluate  the  alternatives.”^^® 

In  targeting  available  alternatives  for  evaluation,  an  agency  may 
not  focus  exclusively  on  the  limited  objectives  of  an  applicant  for  a  fed¬ 
eral  license,  nor  may  the  agency  consider  only  those  alternatives  that 
are  within  its  jurisdiction  or  power  to  bring  about.  Instead,  “NEPA 
case  law  on  this  issue  requires  consideration  of  both  public  and  private 
purpose  and  need.  The  agency  may  properly  focus  its  evaluation  of  al¬ 
ternatives  based  upon  the  applicant’s  goals,  but  it  must  also  exercise  in¬ 
dependent  judgment  regarding  the  appropriate  articulation  of  the 
objective  purpose  and  need  and  the  reasonableness  of  various  alterna¬ 
tives.”^®^ 
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Broad-based  agency  evaluation  of  alternatives  to  railroad  aban¬ 
donment  is  consistent  with  the  public  interest.  For  these  valuable  and 
unique  resources,  Congress  specifically  has  provided  several  alterna¬ 
tives,  each  of  which  promotes  the  rail  transportation  policy.  Since  these 
alternatives  generally  contribute  to  the  maintenance  and  enhancement 
of  environmental  quality,  the  objectives  of  NEPA  and  ICA  in  this  regard 
are  mutually  reinforcing.  Seldom,  however,  will  an  environmental  as¬ 
sessment  prepared  for  an  abandonment  application  contain  an  "evalua¬ 
tion”  of  alternatives.  But  evaluation  of  alternatives  to  railroad 
abandonment  may  not  be  as  important  as  providing  notice  of  their 
availability. 

Statutory  alternatives  to  abandonment  are  not  within  the  discre¬ 
tion  of  either  ICC  or  the  abandoning  rail  carrier  to  effectuate,  a  fact 
which  by  itself  would  not  necessarily  excuse  a  failure  to  consider  such 
alternatives.^^  But  here  ICC  is  not  in  a  position,  prior  to  any  concrete 
expression  of  interest — or  a  “proposal”  as  that  term  is  understood  for 
NEPA  purposes^^ — ^to  evaluate  an  alternative’s  feasibility  or  likelihood 
of  success  at  the  state  or  local  level  where,  according  to  Congress,  “re¬ 
sponsibility  [belonra]  for  making  the  decisions  on  the  essentiality  of . . . 
rail  service.  .  .  Short  of  undertaking  a  programmatic  examination 
of  the  nation’s  rail  transportation  system  for  the  purpose  of  anticipating 
long-term  needs  and  opportunities,  ICC  can  do  little  more  than  it  has 
done  in  individual  abandonment  application  proceedings  to  further  pur¬ 
suit  of  alternatives:  namely,  to  integrate  notice  of  their  availability  into 
the  prefiling  requirements  of  abandoning  rail  carriers  and  to  provide  a 
process  for  reviewing  subsequent  negotiated  transfers  of  rights-of-way. 
If  a  state,  political  subdivision,  or  an  interested  person  expresses  inter¬ 
est  in  pursuing  one  or  more  of  the  statutory  alternatives,  ICC  will  be 
aware  of  that  interest  before  resources  are  irretrievably  committed  and 
will  order  follow-up  proceedings  consistent  with  the  statute. 

The  carefully  constructed  ICC  environmental  review  system  for 
rail  abandonment  applications  has  proven  itself  on  many  occasions.  A 
1985-1986  abandonment  application  proceeding  involving  a  segment  of 
the  Boston  and  Maine  Railroad’s  Hillsboro  Branch  in  Bennington,  New 
Hampshire,  will  serve  briefly  to  illustrate  the  point.  The  rail  line  pro¬ 
posed  for  abandonment  in  that  proceeding  provided  service  to  the  Mo- 
nadnock  Paper  Mills,  the  operations  of  which  dated  to  1819,  making  it 
the  oldest  continuously  operating  paper  mill  in  the  country.^^  Not  only 
was  the  line’s  principal  customer  a  historical  landmark,  eligible  for  list¬ 
ing  in  the  National  Register,  but  it  was  also  the  nucleus  of  commercial 
and  social  life  in  Bennington  for  nearly  two  centuries. 

ICC  was  alerted  to  the  paper  mill’s  historical  significance  and  its 
importance  to  the  local  economy  by  John  Flanders,  New  Hampshire’s 
historic  preservation  officer,  who  had  received  the  railroad’s  notice  of 
intent  containing  historic  resource  data,  a  description  of  available  alter¬ 
natives  to  keep  the  line  in  operation,  and  other  pertinent  information 
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CASE  STUDY 

NEPA:  Preserving  the  NaHon*s 
Cultural  Heritage 

Although  an  objective  of  NEPA  is  to  “preserve  important  his¬ 
toric,  cultural,  and  natural  aspects  of  our  national  heritage,”^^^  the 
effects  of  federal  agency  decisionmaking  “on  any  district,  site,  build¬ 
ing,  structure,  or  object  that  is  included  in  or  eligible  for  inclusion  in 
the  National  Register,”^®®  must  also  be  considered  under  section  106 
of  the  National  Historic  Preservation  Act  (NHPA).  Implementing 
regulations  of  the  Advisory  Coimcil  on  Historic  Preservation  develop 
what  is  known  as  the  section  106  process,  under  which  effects  of  fed¬ 
eral  decisionmaking  on  resources  included  in  or  eligible  for  inclusion 
in  the  National  Register  are  taken  into  account.^*®  And  while  the 
‘judgments  of  historical  significance  made  by  the  Advisory  Council 
on  Historic  Preservation,  the  expert  regulatory  body  concerned  with 
preserving,  restoring,  and  maintaining  the  historic  and  cultural  en¬ 
vironment  of  the  Nation  .  .  ,  deserve  great  weight  .  .  .  compliance 
with  the  NHPA,  even  when  it  exists,  does  not  assure  compliance 
with  NEPA.  Each  mandates  separate  and  distinct  procedures,  both 
of  which  must  be  complied  with  when  historic  buildings  are  af- 
fected.”^^^  Even  the  “[elxecution  of  a  “Memorandum  of  Agreement’ 
with  the  Advisory  Council  on  Historic  Preservation  . . .  does  not  re¬ 
lieve  a  federal  agency  of  the  duty  of  complying  with  the  impact  state¬ 
ment  requirement  “to  the  fullest  extent  possible,’  42  U.S.C.  § 
4332.”^^^  But  “[clurrent  regulations  envision  [and  encourage]  that 
both  [NEPA  and  NHPA]  may  be  applied  simultaneously,  and  provide 
procedures  by  which  a  single  document  may  often  satisfy  an 
agency’s  responsibilities  under  both  [statutes].  See  36  C.F.R.  §  800.9 
[1990];  40  C.F.R.  §§  1502.25, 1506.4  [1990].”^^® 


weeks  before  the  application  was  actually  filed.  Timely  notification  of 
the  planned  abandonment  and  opportunity  to  comment  resulted  in 
preparation  of  a  cultural  resource  survey  that  ICC  was  able  to  complete 
prior  to  the  statutory  deadline  for  decision  on  the  application.  Because 
the  survey  determined  that  the  abandonment’s  principle  adverse  effect 
on  the  historical  integrity  of  the  mill  complex  could  be  avoided  only 
through  continued  operation  of  the  railroad,  all  statutory  alternatives 
for  continuing  rail  service  to  the  mill  or  “banking”  the  line  for  future  re¬ 
activation  were  fully  explored.^^^  Although  abandonment  of  the  rail  line 
ultimately  was  authorized  by  the  ICC  because  no  entity  cared  to  ac¬ 
quire,  operate,  or  “bank”  the  line,  the  interest  generated  by  the  environ¬ 
mental  process  induced  the  railroad  to  keep  the  line  intact.  Recently, 
proposals  to  reinstitute  service  over  the  line  to  the  historic  mill  complex 
have  surfaced  and  are  now  being  actively  considered. 
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A  field  trip  to  an  archeological  dig  demonstrates  the  benefits  of  integrating 
environmental  concerns  into  land-use  planning  (see  case  study  facing  page). 


The  environmental  process  that  ICC  painstakingly  fashioned  for 
abandonment  applications  was  not  extended  to  include  the  other,  larger 
(now  accounting  for  the  majority  of  rail  line  abandonments^^)  compo¬ 
nent  of  the  rail  abandonment  program  that  involves  so-called  “exempt” 
transactions.  Exempt  abandonment  transactions,  which  are  not  subject 
to  the  stringent  statutory  time  constraints  that  govern  abandonment 
applications,^®®  must  also  comply  with  the  requirements  of  NEPA  and 
other  environmental  review  laws.^®^  But  widespread  advance  public  no¬ 
tice  of  such  exemptions  and  of  statutory  alternatives  to  abandonment  is 
not  effectively  provided,^®®  nor  is  environmental  documentation  pre¬ 
pared  prior  to  exemption  approval.^®®  As  a  consequence  a  genuine  op¬ 
portunity  to  promote  environmental  and  rail  transportation  policies 
may  be  missing  from  a  substantial  number  of  abandonments.^®^  And  al¬ 
though  the  disjointed,  add-on  environmental  process  that  ICC  adopted 
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for  exempt  rail  abandonments  has  been  sanctioned  by  one  federal  ap¬ 
peals  court,  not  all  intended  beneAciaries  of  statutory  alternatives  to 
abandonment  are  entirely  satisAed  with  the  outcome.  The  National 
League  of  Cities  has  called  on  Congress 

...  to  require  a  railroad  to  notify  elected  officials  and  local 
citizens  of  all  abandonments,  including  exempt 
abandonments,  in  sufficient  time  for  local  officials  and 
citizens  to  exercise  all  remedies  before  the  ICC  to  preserve  a 
rail  corridor  for  alternative  public  uses,  including 
recreation,  public  transit  and  utility  corridor.  Currently, 

ICC  and  railroads  provide  essentially  no  notice  in  half  or 
more  of  rail  abandonment  proceedings.  A  minimum  of  eight 
weeks  should  be  required. 

The  policies,  statutes,  and  procedures  that  govern  or  affect  rail¬ 
road  abandonment  applications  demonstrate  the  complexities  involved 
in  integrating  environmental  considerations  into  agency  decisionmak¬ 
ing,  especially  when  that  decisionmaking  is  accomplished  by  means  of 
acljudication.  NEPA,  however, 

. . .  was  not  intended  to  accommodate  conventional 
licensing  and  regulatory  procedures.  It  was  not  intended  to 
draw  nice  distinctions  between  agency  discretion  and  the 
public  concern  for  the  environment.  It  was  intended  to 
modify  fundamentally  the  basis  of. . .  decisionmaking  on 
matters  affecting  the  quality  of  the  environment;  legal 
technicalities  of  agency  procedure  were  to  accommodate  its 
policy  objectives — not  vice  versa. 

That  accommodation  is  seldom  easy.  And  as  the  number  and  scope 
of  authorities  that  apply  to  agency  decisionmaking  increase,  the  difA- 
culty  in  accommodating  the  objectives  of  NEPA  increases  proportion¬ 
ately.  But  the  CEQ  regulations,  purposefully  applied,  will  overcome 
that  difAculty  and  promote  effective,  efAcient  integration  of  environ¬ 
mental  considerations  into  agency  decisionmaking. 

Minerals  Management  Service: 

Outer  Continental  Shelf  Lease  Sales 

The  Outer  Continental  Shelf  (OCS)  oil  and  gas  lease  sale  program 
offers  a  contrasting  study  with  respect  to  integration  of  environmental 
factors  into  agency  decisionmaking,  one  in  which  an  extremely  complex 
planning  process  is  combined  with  the  potential  for  uncertainty  regard¬ 
ing  environmental  effects. 
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Challenges  of  the  OCS  Lease  Sale  Program 

In  many  respects,  the  OCS  program  represents  the  ultimate  chal¬ 
lenge  to  policy  integration.  The  setting  of  policy  conflict  was  described 
succinctly  in  a  1977  congressional  report  on  proposed  amendments  to 
the  Outer  Continental  Shelf  Leasing  Act  (OCSLA): 

If  the  Santa  Barbara  oil  spill  raised  the  level  of 
environmental  consciousness  about  OCS  operations,  the 
shortfall  of  domestic  energy  production  and  the  Arab  oil 
embargo  of  1973  had  an  equally  dramatic  impact.  The 
potential  oil  and  gas  resources  on  the  OCS  could  reduce  the 
country’s  dependence  on  foreign  energy  supplies  and  thus 
its  economic  vulnerability  in  relation  to  the  OPEC  nations. 

Both  trains  of  thought — environmental  protection  and  the 
acceleration  of  OCS  oil  and  gas  development — competed  for 
primary  ranking  in  the  list  of  national  priorities. 

Resolution  of  this  policy  conflict,  which  continues  in  large  measure 
today,  is  achieved  under  OCSLA  by  means  of  a  multistage  developmen¬ 
tal  program  that  “is  to  be  balanced,  considering  all  economic,  social, 
and  environmental  impacts  of  oil  and  gas  activities. 

Congressional  concern  for  the  effects  of  OCS  oil  and  gas  develop¬ 
ment  on  the  quality  of  the  human  environment  is  evident  throughout 
OCSLA,  which  was  amended  extensively  in  1978  “to  promote  the  swift, 
orderly  and  efhcient  exploitation  of  our  almost  untapped  domestic  oil 
and  gas  resources  in  the  Outer  Continental  Shelf.”^^'  In  OCSLA,  Con¬ 
gress  has  provided  that  “the  whole  OCS  process,  from  preparation  of  a 
leasing  program,  selection  of  tracts  for  leasing,  promulgation  and  en¬ 
forcement  of  regulations,  and  review  of  activities  must  consider  envi¬ 
ronmental  consequences.”^*®  Specific  reference  is  also  made  in  OCSLA 
to  NEPA.^*®  OCSLA  “does  not  limit  NEPA’s  basic  application,  see 
43  U.S.C.  §  1866;  instead,  the  two  statutory  schemes  are  complemen- 
taiy.  ...  At  the  lease  sale  stage,  OCSLA  implies  [that  the  Secretary’s] 
review  must  meet  NEPA  standards.  See  43  U.S.C.  §  1346(a)(1)  (The 
Secretary  shall  conduct  a  study  ...  in  order  to  establish  information 

needed  for  assessment  and  management  of  environmental  impacts.  . .  . 

»150 

Congress  was  concerned  not  only  with  effects  of  the  OCS  program 
on  the  environment  but  also  that  decisions  concerning  domestic  energy 
production  not  be  needlessly  delayed  by  environmental  considerations. 
To  “[ajllow  the  [OCS]  resources  to  become  available  for  domestic  use  as 
rapidly  as  possible,”^®^  Congress  included  several  key  provisions  in  the 
1978  amendments  to  OCSLA.  First,  it  divided  the  OCS  program  into 
four  statutory  stages,  each  of  which  “involves  separate  regulatory  [in¬ 
cluding  environmental]  review  that  may,  but  need  not,  conclude  in  the 
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transfer  to  lease  purchasers  of  rights  to  conduct  additional  activities  on 
the  OCS.”'®^  Second,  environmental  studies  were  directed  to  be  under¬ 
taken  well  in  advance  ("not  later  than  six  months  prior  to  the  holding  of 
a  lease  sale"^®®)  of  decisionmaking.  Finally,  the  Secretary  was  permit¬ 
ted  in  developing  environmental  studies  to  support  his  OCS 
decisionmaking  to  use  information  derived  from  other  federal  studies, 
including  environmental  impact  statements,  or  from  any  state  or  local 
government  or  from  any  person.^®^ 

Many  of  the  procedures  that  Congress  incorporated  into  the  1978 
amendments  to  OCSLA  anticipated  the  CEQ  regulations,  which  were 
then  in  the  process  of  being  developed.  Congress  was  very  much  aware 
of  the  CEQ  efforts  at  that  time  and  had  determined  “that  the  NEPA  im¬ 
pact  statement  process  when  applicable,  should  not  unnecessarily  delay 
[OCS  decisionmaking].”^®®  For  this  reason.  Congress  supported  “the  di¬ 
rective  of  President  Carter  to  the  Chairman  of  the  Council  on  Environ¬ 
mental  Quality,  that  he  promulgate  new  guidelines  designed  to 
expedite  the  process.”^®®  But  regardless  of  how  integrated  environmen¬ 
tal  review  is  ordained — whether  by  an  agency’s  organic  charter  or 
through  application  of  the  CEQ  regulations — it  cannot  assure  that  all 
pertinent  values  will  be  fully  considered  prior  to  decision.  It  may  be 
that  the  full  range  of  environmental  impacts  associated  with  a  proposed 
action  are  beyond  what  science  and  technology  are  capable  of  ascertain¬ 
ing.  The  CEQ  regulations  cannot  fill  an  evaluative  void  occasioned  by 
missing  data  but  they  will  permit  decisionmaking  to  go  forward  in  the 
face  of  uncertainty,  even  where  different  standards  apply. 

Evaluating  Effects  on  Endangered  Species 

Although  OCSLA  makes  no  direct  reference  to  the  Endangered 
Species  Act  (ESA)  as  it  does  to  NEPA,  the  provisions  of  ESA  apply  of 
their  own  force  and  effect  to  the  Secretary’s  OCS  decisionmaking.^®^ 
Moreover,  ESA  applies  equally  to  each  stage  of  decisionmaking,  includ¬ 
ing  the  lease  sale  stage.^®*  Thus,  before  the  Secretary  makes  any  lease 
sale  decision  under  OCSIA,  he  must  ensure,  consistent  with  section 
7(a)(2)  of  ESA,  that  his  action  “is  not  likely  to  jeopardize  the  continued 
existence  of  any  endangered  species  or  threatened  species  or  result  in 

the  destruction  or  adverse  modification  of  habitat  of  such  species.  .  . 
»159 

Briefly,  a  section  7  ESA  consultation  requires  that  the  agency  with 
jurisdiction  over  an  endangered  species — either  the  Fish  and  Wildlife 
Service  (FWS)  of  the  Department  of  Interior  or  the  National  Meirine 
Fisheries  Service  (NMFS)  of  the  Department  of  Commerce — must  be 
consulted  by  the  action  agency  (the  Minerals  Management  Service 
(MMS)  has  been  delegated  initial  decisionmaking  functions  under 
OCSLA)  to  determine  whether  any  likelihood  exists  of  jeopardizing  the 
continued  existence  of  an  endangered  species.  A  “biological  assess¬ 
ment,”  defined  as  “the  information  prepared  by  or  under  the  direction  of 
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the  Federal  agency  concerning  listed  and  proposed  species  and  desig¬ 
nated  and  proposed  critical  habitat  that  may  be  present  in  the  action 
area  and  the  evaluation  [of]  potential  effects  of  the  action  on  such  spe¬ 
cies  and  habitat,”^®®  will  normally  be  prepared  when  endangered  spe¬ 
cies  are  determined  to  be  present  in  the  action  area.  Based  on  that 
assessment  and  following  formal  consultation,  if  required,  FWS  and/or 
NMFS,  relying  on  “the  best  scientific  and  commercial  data  avail¬ 
able,”^®^  will  issue  a  “biological  opinion,”  which  is  defined  as  “the  docu¬ 
ment  that  states  the  opinion  of  the  Service  as  to  whether  or  not  the 
Federal  action  is  likely  to  jeopardize  the  continued  existence  of  listed 
species  or  result  in  the  destruction  or  adverse  modification  of  critical 
habitat.”^®^  Following  issuance  of  the  opinion,  the  federal  action  agency 
must  “determine  whether  and  in  what  manner  to  proceed  with  the  ac¬ 
tion  in  light  of  its  section  7  obligations  and  the  Service’s  biological  opin- 
•  _  »163 
ion. 

Consideration  of  OCS  lease  sale  effects  on  species  (whether  or  not 
endangered)  and  habitat  under  NEPA  involves  a  much  less  structured 
inquiry.  The  essentially  procedural  requirements  of  NEPA  are  satisfied 
if,  on  balance,  the  administrative  record,  including  the  environmental 
impact  statement  and  any  accompanying  consultative  documents,  dis¬ 
closes  that  the  decisionmaker  has  taken  a  “hard  look”^®^  at  the  conse¬ 
quences  of  its  proposed  action  on  species  and  habitat. 

NEPA  requires  that  the  EIS  alert  the  decisionmaker  to  both 
the  consequences  of  a  proposal  and  alternatives  to  it,  [but] 
the  agency’s  responsibility  under  NEPA  is  guided  by  a  rule 
of  reason.  The  decision  of  how  much  detail  to  include  is  one 
for  the  agency  itself  The  discussion  need  not  be  exhaustive 
so  long  as  it  provides  ’information  sufficient  to  permit  a 
reasoned  choice  of  alternatives  so  far  as  environmental 
aspects  are  concerned.’. . .  NEPA  obligates  an  agency  to 
seek  out  the  environmental  consequences  of  a  proposal  and 
consider  every  significant  aspect  of  its  environmental 
impact. . . .  ^®® 

Endangered  species  that  inhabit  or  migrate  through  lease  sale 
areas  are  the  subject  of  “program  studies,”  some  extending  as  much  as 
four  years  or  more.^®®  These  studies  are  not  undertaken  only  in  re¬ 
sponse  to  lease  sale  proposals;  rather,  consistent  with  section  20  of 
OCSLA,^®^  implementing  regulations  call  for  a  continual  “environmen¬ 
tal  studies  program  to  collect  information  to  assess  and  manage  envi¬ 
ronmental  impacts  of  OCS  oil  and  gas  development  on  human,  marine, 
and  coastal  environments.”^®®  Study  needs  are  identified  annually,  “ap¬ 
proximately  2  years  in  advance  of  when  studies  are  expected  to 
begin.”^®®  In  these  circumstances,  the  “best  scientific  and  commercial 
data”  concerning  effects  of  the  OCS  program  on  endangered  species  and 
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their  habitat  are  in  a  perpetual  state  of  development.  Even  after  “con¬ 
ducting  these  studies,  and  any  other  tests  and  studies  which  are  sug¬ 
gested  by  the  best  available  science  and  technology,  the  most  informed 
judgment  of  risk  of  jeopardy  to  an  endangered  species  will  still  have  a 
large  component  of  estimate,  its  quantitative  element  being  incapable 
of  precise  verification.”^’®  And  although  uncertainties  generated  by 
“program  studies”  and  their  subject  matter  affect  ESA  and  NEPA 
analyses  similarly,  standards  governing  decisionmaking  under  each 
statute  differ  somewhat,  thereby  complicating  integration  of  environ¬ 
mental  considerations. 


Proceeding  with  Decisionmaking  in  the 
Face  of  Uncertainty 

Section  7(d)  of  ESA  provides  that,  after  consultation  required  by 
section  7(a)(2)  is  initiated,  “the  Federal  agency  and  the  permit  or  li¬ 
cense  applicant  shall  not  make  any  irreversible  or  irretrievable  commit¬ 
ment  of  resources  with  respect  to  the  agen(y  action  which  has  the  effect 
of  foreclosing  the  formulation  or  implementation  of  any  reasonable  and 
prudent  alternative  measures  which  would  not  violate  subsection  (a)(2) 
of  this  section.”^’^  Until  a  biological  opinion  is  issued  by  FWS  and/or 
NMFS,  the  action  agency,  MMS,  cannot  proceed  with  its  lease  sale  ac¬ 
tivities.  It  is  entirely  foreseeable  that  a  biological  opinion  will  not  be 
able  to  evaluate  with  certainty  what  all  the  effects  of  a  proposed  action 
will  be.  This  uncertainty  could  easily  lead  to  decisional  paralysis. 


Congress,  however,  did  not  intend  that  the  directives  of  ESA 
should  be  interpreted  to  cause  program  gridlock  in  the  face  of  uncer¬ 
tainty.  In  the  process  of  amending  ESA  in  1979,  Congress  made  clear  its 
intention  that  the  act  “not  be  interpreted  to  force  the  [Services]  to  issue 
negative  biological  opinions  whenever  the  action  agency  cannot  guaran¬ 
tee  with  certainty  that  the  agency  action  will  not  jeopardize  the  contin¬ 
ued  existence  of  the  listed  species  or  adversely  modify  its  critical 
habitat.”^’*  Instead,  the  wildlife  agencies  would  be  permitted  “to  frame 
their  section  7(b)  opinions  on  the  best  evidence  that  is  available  or  can 
be  developed  during  consultation.  If  the  biological  opinion  is  rendered 
on  the  basis  of  inadequate  information,  then  the  Federal  agency  has  a 


continuing  obligation  to  make  a  reasonable  effort  to  develop  that  infor¬ 
mation.”^’® 


Special  provision  has  also  been  made  for  consultations  under  sec¬ 
tion  7  of  ESA  on  multistage  projects,  such  as  those  authorized  by 
OCSLA.  Regulations  implementing  section  7  of  ESA  provide  that 
“[w]hen  the  action  is  authorized  by  a  statute  that  allows  the  agency  to 
take  incremental  steps  toward  the  completion  of  the  action,  the  Service 
shall,  if  requested  by  the  Federal  agency,  issue  a  biological  opinion  on 
the  incremental  step  being  considered,  including  its  views  on  the  entire 
action.”^’^  Upon  issuance  of  such  biological  opinion,  the  action  agency 
may  then  proceed  conditionally  with  the  incremental  step.  Conditions 


216 


Chapter  5.  The  National  Environmental  Policy  Act 


include  that  the  incremental  step  itself  not  violate  section  7(a)(2)  or  7(d) 
of  ESA;  that  consultation  continues  for  the  entire  project  and  each  suc¬ 
ceeding  incremental  step;  that  the  action  agency  continue  to  secure 
data  in  support  of  biological  opinions;  and  that  a  reasonable  likelihood 
exists  that  the  entire  project  will  not  violate  section  7(a)(2).^^® 

Regulations  implementing  ESA  accommodate  the  structure  and 
demands  of  OCSLA  in  terms  of  fulfilling  the  consviltation  requirements 
of  section  7  for  lease  sale  activities  that  may  have  sp>eculative  effects  on 
endangered  species  and  their  habitat,  but  they  do  not  completely  sat¬ 
isfy  the  requirements  of  NEPA.^’®  Strict  limits  are  placed  by  NEPA  on 
actions  that  may  be  taken  prior  to  completing  the  EIS  process.  The 
CEQ  regulations  provide  that  “[u]ntil  an  agency  issues  a  record  of  deci¬ 
sion  ...  no  action  concerning  the  proposal  shall  be  taken  which  would: 
(1)  Have  an  adverse  environmental  impact;  or  (2)  Limit  the  choice  of 
reasonable  alternatives.”^^^  Unlike  ESA,  however,  segmentation  of  ac¬ 
tions  under  NEPA  is  generally  not  recognized  as  a  legitimate  means  of 
accomplishing  the  act’s  mandates.^^®  The  only  exception  to  this  rule  in¬ 
volves  interim  action  that  is  part  of  a  program  for  which  an  EIS  is  being 
prepared  and  such  action  is  “justified  independently  of  the  program 
[and  is]  itself  accompanied  by  an  adequate  environmental  impact  state¬ 
ment,”^^®  an  exception  for  which  lease  sale  decisions  would  not  qualify 
because  every  significant  aspect  of  their  environmental  impact  on  spe¬ 
cies  and  habitat  could  not  be  fully  considered  under  incremental-step 
biological  opinions.^®® 

But  Congress  recognized  in  formulating  a  national  policy  for  the 
environment  that  all  risk  to  that  environment  could  not  possibly  be 
eliminated  from  the  decisionmaking  process,  that  civilization  has  ad¬ 
vanced  by  taking  risks  with  the  environment,  risks  that  must  continue 
to  be  taken  despite  a  lack  of  complete  foreknowledge  of  the  conse¬ 
quences  of  many  activities.  ^®^  The  CEQ  regulations  address  the  need 
for  risk-taking  when  information  necessary  to  environmentally  in¬ 
formed  decisionmaking  is  incomplete  or  unavailable  and  also  strive  to 
accommodate  Congress’  desire  to  provide  an  “early  warning  system”  for 
unwanted  consequences.^®®  Proceeding  with  decisionmaking  in  the  face 
of  uncertainty  concerning  potentially  significant  environmental  effects 
was  the  subject  of  a  1986  amendment  to  the  CEQ  regulations  that 
sought  to  avoid  “distorting  the  decisionmaking  process  by  over¬ 
emphasizing  highly  speculative  harms’’^®®  while  seeking  to  promote  in¬ 
tegration  of  analyses  and  data  generated  in  pursuit  of  more  specific 
environmental/scientific  inquiries.  That  amendment,  which  replaced 
the  so-called  “worst-case”  requirement,  directs  that  “federal  agencies, 
in  the  face  of  unavailable  information  concerning  a  reasonably  fore¬ 
seeable  significant  environmental  consequence,  prepare  ‘a  summary 
of  existing  credible  scientific  evidence  which  is  relevant  to  evaluating 
the  .  .  .  adverse  impacts’  and  prepare  an  ’evaluation  of  such  impacts 
based  upon  theoretical  approaches  or  research  methods  generally  ac¬ 
cepted  in  the  scientific  community.”’^®* 
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In  the  case  of  lease  sales  for  which  incremental-step  biological 
opinions  have  been  prepared,  development  of  an  “adequate  environ¬ 
mental  impact  statement”  need  not  be  postponed  or  even  delayed  ap¬ 
preciably.  Under  the  CEQ  regulations  governing  EIS  preparation, 
where  necessary  information  is  incomplete  or  unavailable,  the  incre¬ 
mental-step  biological  opinion  together  with  any  other  relevant  scien¬ 
tific  data  that  may  be  available  constitute  the  “existing  credible 
scientific  evidence”  that  only  then  has  to  be  summarized  for  incorpora¬ 
tion  into  the  environmental  document.  By  applying  to  that  “evidence” 
an  accepted  predictive  methodology,  the  action  agency,  MMS,  will  be 
able  to  provide  an  “evaluation”  of  the  potential  impacts  of  its  lease  sales 
on  species  and  habitat  that  satisfies  NEPA  standards  ^without  requiring 
redundant  analyses  or  otherwise  delaying  the  decisionmaking  process. 

The  value  of  NEPA  as  a  comprehensive  environmental  review  au¬ 
thority  is  especially  evident  in  circumstances  such  as  those  presented 
in  the  foregoing  example  where  two  or  more  statutes  combine  to  focus 
attention  and  concern  on  a  single  environmental  factor.  NEPA  and  the 
CEQ  regulations^®*  stand  as  a  constant  reminder  to  the  action  agency 
that  other  environmental  factors  must  be  considered  and  integrated 
into  the  decisionmaking  process.  At  the  same  time,  evaluation  under 
NEPA  of  uncertain  effects,  whether  to  endangered  species  and  habitat 
or  to  any  other  aspect  of  the  environment,  does  not  stop  with  issuance 
of  the  EIS  because  the  act  also  requires  “that  agencies  take  a  ‘hard  look’ 
at  the  environmental  effects  of  their  planned  action,  even  after  a  pro¬ 
posal  has  received  initial  approval.”^®® 

Striking  a  Balance 

The  OCS  program  provides  a  major  portion  of  the  nation’s  natural 
gas  and  oil  supplies  and  contributes  to  economic  growth  and  to  the  fed¬ 
eral  treasury.  But  the  program  can  also  affect  the  coastal  and  marine 
ecosystems.  In  some  highly  sensitive  ecosystems,  the  risks  of  environ¬ 
mental  damage  may  be  too  great  for  development  to  proceed.  On  June 
26,  1990,  President  Bush  decided  to  delay  leasing  decisions  in  certain 
sensitive  OCS  areas  pending  collection  and  consideration  of  additional 
environmental  information.  The  President  also  called  for  strengthening 
the  OCS  program  to  achieve  the  goal  of  a  “much  more  carefully  tar¬ 
geted  OCS  program,  one  that  is  responsive  to  local  concerns,  to  environ¬ 
mental  concerns,  and  to  the  need  to  develop  prudently  our  nation’s 
domestic  energy  resources.”^®’  At  the  same  time,  however.  President 
Bush  has  expressed  his  belief  “that  there  are  significant  offshore  areas 
where  we  can  and  must  go  forward  with  resource  development . . .  [but 
in  a  manner  designed]  to  achieve  a  balance  between  the  need  to  provide 
energy  for  the  American  people  and  the  need  to  protect  unique  and  sen¬ 
sitive  coastal  and  marine  environments.”^®®  And  when  the  decision  to 
go  forward  with  resource  development  in  those  areas  is  made,  NEPA 
and  the  CEQ  regulations  will  foster  the  effective,  efficient  integration  of 
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scientific  and  technical  information  regarding  the  resource  potential  of 
each  area  considered  for  leasing  and  the  environmental,  social,  and  eco¬ 
nomic  effects  of  oil  and  gas  developmental  activities. 


The  Future  of  Integration 

For  this  nation  to  respond  meaningfully  and  efficiently  to  existing 
as  well  as  emerging  environmental  problems,  future  environmental 
management  efforts  must  revolve  around  the  concept  of  integration. 
This  observation  is  as  sound  today  as  it  was  20  years  ago  when  the  late 
Senator  Henry  Jackson,  the  driving  force  behind  formulation  and  en¬ 
actment  of  NEPA,  remarked  that 

[t]he  contemplative  consideration  of  general  directions,  the 
anticipation  of  emerging  problems,  and  the  design  of  new 
decision  criteria  are  critically  important;  though  they  are 
not  dramatic  and,  thus,  seldom  newsworthy.  Fulfilling 
these  functions  will  not  capture  public  attention  the  way  the 
latest  pronouncement  on  mercury  poisoning,  a  major  oil 
spill,  or  the  Alaska  pipeline  can.  In  the  final  analysis, 
however,  man’s  ability  to  survive  on  this  earth  and  to  enjoy 
quality  social,  cultural,  and  aesthetic  conditions  and 
experiences  will  not  turn  upon  our  handling  of  a  single 
contaminant,  or  our  decision  on  a  particular  oil  spill  or 
construction  proposal.  It  will  turn  on  our  ability  to  develop 
policies  and  decisionmaking  models  which  integrate 
environmental  concerns  along  with  the  full  range  of  other 
important  human  oa/ues.^®® 

A  recent  U.S.  EPA  Science  Advisory  Board  report  addressing  the 
environmental  challenges  that  confront  society  today  reached  essen¬ 
tially  the  same  conclusion  that  Senator  Jackson  did  20  years  ago, 
namely,  that  to  meet  those  challenges  “national  policy  affecting  the  en¬ 
vironment  must  become  more  integrated  and  more  focused  on  opMrtu- 
nities  for  environmental  improvement  than  it  has  in  the  past.”^®®  The 
report  continued: 

The  environment  is  an  interrelated  whole,  and  society’s 
environmental  protection  efforts  should  be  integrated  as 
well.  Integration  in  this  case  means  that  government 
agencies  should  assess  the  range  of  environmental  problems 
of  concern  and  then  target  protective  efforts  at  the  problems 
that  seem  to  be  the  most  serious.  It  means  that  society 
should  use  all  the  tools — regulatory  and  non-regulatory 
alike — that  are  available  to  protect  the  environment.  It 
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means  that  controlling  the  end  of  the  pipe  where  pollutants 
enter  the  environment,  or  remediating  problems  caused  by 
pollutants  after  they  have  entered  the  environment,  is  not 
sufficient.  Rather,  waste-generating  activities  have  to  be 
modified  to  minimize  the  waste  or  to  prevent  the  waste  from 
*  being  generated  at  all.  Most  of  all,  integration  is  critically 

important  because  significant  sources  of  environmental 
degradation  are  embedded  in  typical  day-to-day  personal 
and  professional  activities,  the  cumulative  effects  of  which 
can  become  serious  problems.  Thus  protecting  the 
environment  effectively  in  the  future  will  require  a  more 
broadly  conceived  strategic  approach,  one  that  involves  the 
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cooperative  efforts  of  all  segments  of  society. 

Has  the  nation  come  full  circle  in  the  evolution  of  its  thinking 
about  the  environment?  Or  was  it  simply  overwhelmed  to  the  point  of 
distraction  in  the  1980s  by  a  series  of  discrete  environmental  problems 
(such  as  toxic  waste  and  pesticide  residues)  that  collectively  repre¬ 
sented  a  severe  threat  to  human  health,  a  threat  that  always  “arouses 
a  much  more  intense  interest  than  any  esthetic,  economic,  or  social  im¬ 
pact”?^®*  Whatever  the  explanation,  the  nation  has  come  to  recognize 
anew  that  “response  to  human  health  risks  as  compared  to  ecological 
risks  is  inappropriate,  because,  in  the  real  world,  there  is  little  distinc¬ 
tion  between  the  two.  Over  the  long  term,  ecological  degradation  either 
directly  or  indirectly  degrades  human  health  and  the  economy.”^®® 

What  the  United  States  discovered  in  the  1960s — that  people  must 
deal  with  the  environment  as  a  comprehensive,  integrated  whole — the 
nation  is  rediscovering  in  the  1990s  and — at  last — ^beginning  to 
practice.  Integrating  the  multitude  of  environmental  laws  and  policies 
that  govern  and  affect  every  citizen  will  mean  becoming  reacquainted 
with  NEPA,  not  just  as  a  “process”  to  be  reckoned  with,  but  as  the 
United  States’  “comprehensive  national  policy  on  environmental  man¬ 
agement.”^®^ 

From  the  standpoint  of  the  “process”  as  applied  to  federal  agency 
decisionmaking,  however,  the  CEQ  implementing  regulations  supply 
the  integrative  tools  that  are  needed  to  balance  the  objectives  of  all  ap¬ 
plicable  policies.  But  as  the  case  studies  developed  in  this  chapter  re¬ 
veal,  the  effective  application  of  those  tools  to  federal  programs 
requires  considerable  effort  and  forethought.  Recently  CEQ,  in  coopera¬ 
tion  with  EPA,  sponsored  a  workshop  to  identify  opportunities  for  and 
possible  barriers  to  more  effective  integration  of  NEPA  with  other  envi¬ 
ronmental  review  requirements.  The  workshop  focused  on  problems 
arising  in  the  energy,  transportation,  commercial  development,  and 
natural  resource  areas.  The  knowledge  gained  from  those  proceedings 
should  assist  in  furthering  the  goal  of  integrated  environmental  man¬ 
agement  and  decisionmaking. 
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Selected  NEPA  Cases  in  1990 

This  section  highlights  NEPA  decisions  reported  by  the  United 
States  Supreme  Court  and  by  federal  circuit  and  district  courts  during 
1990. 

United  States  Supreme  Court 

**Standing**  in  NEPA  Litigation 

Lujan  V.  National  Wildlife  Federation 

In  Ligan  v.  National  Wildlife  Federation, the  United  States  Su¬ 
preme  Court  was  asked  to  confer  standing  on  plaintiffs  who  had  alleged 
in  affidavits  the  use  of  public  lands  “in  the  vicinity”  of  land  that  was  the 
subject  of  2  out  of  1,250  Bureau  of  Land  Management  (BLM)  orders. 
These  orders,  plaintiffs  claimed,  would  open  public  lands  to  mining  ac¬ 
tivities,  thereby  destroying  their  natural  beauty.  Plaintiffs  challenged 
all  of  the  1,250  BLM  orders,  claiming  violations  of  the  National  Envi¬ 
ronmental  Poli<y  Act  (NEPA)  and  the  Federal  Land  Policy  and  Manage¬ 
ment  Act  (FLPMA). 

The  district  court,  ruling  on  defendants’  motion  for  summary  judg- 
ment,^^  found  that  plaintiffs  had  no  standing  to  seek  judicial  review. 
Specifically  the  court  held  that  even  if  the  affidavits  claiming  use  of 
lands  “in  the  vicinity”  of  lands  that  were  the  subject  of  two  BLM  orders 
were  sufficient  to  challenge  those  two  particular  orders,  they  were  not 
sufficient  to  allow  a  challenge  to  each  of  the  1,250  individual  orders. 
The  Court  of  Appeals  for  the  District  of  C!olumbia  Circuit  reversed,  find¬ 
ing  the  affidavits  sufficient  to  confer  standing  to  challenge  the  two  indi¬ 
vidual  orders  and  that  standing  to  challenge  those  orders  conferred 
standing  to  challenge  all  1,250  orders. 

Reversing  the  Court  of  Appeals  in  a  5-4  decision  authored  by  Jus¬ 
tice  Scalia,  the  Supreme  Court  acknowledged  that  neither  NEPA  nor 
FLPMA  provides  a  private  right  of  action  for  violations  of  its  provisions. 
Rather  an  injured  party  must  seek  relief  under  the  Administrative  Pro¬ 
cedure  Act  (APA).  To  demonstrate  standing  under  APA,  a  plaintiff  must 
identify  some  final  agency  action  that  affects  him  or  her  and  must  show 
he  or  she  has  suffered  a  legal  wrong  because  of  the  agency  action  or  is 
adversely  affected  by  that  action  within  the  meaning  of  a  relevant  stat¬ 
ute.  To  be  “adversely  affected  within  the  meaning  of  a  statute,”  a  plain¬ 
tiff  must  be  within  the  “zone  of  interests”  sought  to  be  protected  by  the 
statutory  provision  that  forms  the  basis  of  the  complaint. 

Using  this  test  of  standing,  the  Court  found  that  plaintiffs’  interest 
in  recreational  use  and  aesthetic  enjoyment  of  the  federal  lands  were 
within  the  “zone  of  interests”  protected  by  NEPA  and  FLPMA.  How¬ 
ever,  the  Court  concluded  that  plaintiffs,  by  simply  claiming  use  “in  the 
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vicinity”  of  immense  tracts  of  land  managed  by  BLM,  had  not  shown 
they  would  be  “adversely  affected”  by  the  BLM  actions.  Moreover  the 
Court  found  that  plaintiffs  were  attempting  to  challenge  BLM  opera¬ 
tion  of  its  land  management  program  generally,  not  a  final  agency  ac¬ 
tion  in  particular.  Given  these  Hndings,  the  Court  ruled  that  plaintiffs 
had  not  set  forth  “specific  facts”  in  their  affidavits  sufficient  to  survive 
defendants’  motion  for  summary  judgment. 

A  dissent  authored  by  Justice  Blackmun  noted  that  the  showing 
required  to  overcome  a  motion  for  summaiy  judgment  is  more  extensive 
than  that  required  for  a  motion  to  dismiss  but  concluded  that  the  alle¬ 
gations  in  the  affidavits  were  adequate  to  defeat  a  summary  judgment 
motion.  The  dissent  emphasized  that  the  question  was  not  whether 
plaintiffs  had  demonstrated  standing,  but  whether  the  affidavits  before 
the  district  court  established  that  a  genuine  issue  existed  for  trial. 


Circuit  Courts 
Timber  Harvesting 
Tenakee  Springs  v.  Clough 

In  1990  the  United  States  Court  of  Appeals  for  the  Ninth  Circuit 
was  asked  to  resolve  disputes  concerning  timber  harvesting  in  the  Pa¬ 
cific  Northwest  and  Alaska.  In  Tenakee  Springs  v.  Clough,  plaintiffs 
sought  a  preliminary  ii\junction  to  stop  timber  harvesting  in  the 
Tongass  National  Forest  under  the  terms  of  a  50-year  contract  between 
the  USDA  Forest  Service  and  Alaska  Pulp  Company  that  was  entered 
into  in  1956.  Plaintiffs  alleged  that  the  supplemental  environmental 
impact  statement  (EIS)  prepared  by  the  Forest  Service  for  the  harvest 
failed  to  consider  harvesting  alternatives  beyond  what  was  required 
under  the  contract  and  had  failed  to  consider  cumulative  impacts.  The 
Forest  Service  asserted  that  such  alternatives  could  not  be  considered 
because  they  would  result  in  a  violation  of  the  terms  of  its  contract  with 
Alaska  Pulp. 

The  district  court  denied  the  request  for  a  preliminary  ii\junction, 
finding  that  plaintiffs  had  failed  to  demonstrate  any  likelihood  of  suc¬ 
cess  on  the  merits.  The  Ninth  Circuit  reversed  the  district  court’s  hold¬ 
ing  and  remanded  the  case  back  to  that  co\irt. 

In  its  decision,  the  court  of  appeals  noted  that  the  contract  had 
been  amended  11  times  in  the  course  of  its  history  and  that  the  Forest 
Service  had  not  explained  in  its  supplemental  EIS  why  the  contract 
could  not  be  amended  further,  particularly  in  light  of  Forest  Service 
regulations  allowing  it  to  modify  or  cancel  any  contract  that  would  re¬ 
sult  in  “serious  environmental  degradation  or  resoiurce  damage.”*®®  The 
court  held  that  the  Forest  Service’s  failure  to  discuss  or  evaluate  the 
consequences  of  terminating,  suspending,  or  amending  its  contract 
raised  a  serious  question  of  NEPA  compliance.  The  court  also  concluded 
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that  the  Forest  Service  had  not  adequately  assessed  the  cumulative  im¬ 
pacts  of  harvesting  under  the  Alaska  Pulp  contract  and  other  foresee¬ 
able  timber  sales  in  the  area.  For  these  reasons,  the  court  found  that 
plaintiffs  had  demonstrated  a  likelihood  of  success  on  the  merits  war¬ 
ranting  the  issuance  of  a  preUminary  it\junction. 


Marble  Mountain  Audubon  Society  v.  Rice 

The  Ninth  Circuit  examined  a  fire-recovery  timber  sale  in 
Oregon’s  Klamath  National  Forest  in  Marble  Mountain  Audubon  Soci¬ 
ety  V.  Rice.^^  After  a  forest  fire  in  1987,  the  Forest  Service  began  to 
plan  the  salvage  and  rehabilitation  of  the  damaged  area  and  prepared  a 
draft  and  final  EIS  that  considered  the  environmental  impacts  of  nine 
alternative  salvage  and  harvest  proposals.  The  alternative  selected 
called  for  logging  of  some  green  timber  as  well  as  the  fire-killed  timber 
and  for  the  addition  of  six  miles  of  logging  roads. 

Alleging  that  the  final  EIS  failed  to  adequately  consider  the 
unique  value  of  the  area  as  the  only  significant  biological  corridor  be¬ 
tween  two  wilderness  areas,  plaintiffs  sought  declaratory  and  iqjunc- 
tive  relief.  The  district  court  granted  summary  judgment  in  favor  of  the 
Forest  Service,  stating  that  the  NEPA  claims  were  barred  by  section 
312  of  Pub.  L.  No.  101-121^®^  and,  alternatively,  that  the  final  EIS  ade¬ 
quately  addressed  the  biological  corridor  issue. 

The  Ninth  Circuit  reversed.  Recognizing  the  “strong  presumption 
in  favor  of  judicial  review  of  administrative  action”  and  “narrowly  con¬ 
struling]”  section  312’s  prohibition  against  judicial  review,^®  the  court 
found  that  the  biological  corridor  issue  was  not  a  generic  issue  that 
would  enable  plaintiffs  to  challenge  the  entire  Timber  Management 
Plan  for  the  Klamath  National  Forest  in  contravention  of  section  312. 

The  court  also  concluded  that,  based  on  the  record  before  it,  the 
Forest  Service  had  not  taken  a  “hard  look”  at  the  impact  of  the  selected 
salvage  and  harvest  alternative  on  the  biological  corridor.  The  court 
found  that  the  Forest  Service’s  conclusion  that  the  preservation  of  a 
half-mile  corridor  would  be  sufficient  was  “without  supporting  docu¬ 
mentation”  and  found  “no  discussion”  of  the  corridor  issue  in  either  of 
two  underlying  documents  relied  upon  by  the  Forest  Service  (a  1967 
Multiple  Use  Plan  and  a  1974  Klamath  National  Forest  Timber  Man¬ 
agement  Plan  and  accompanying  EIS).^®^  Having  issued  an  order  en¬ 
joining  any  logging  or  road  building,  the  court  remanded  the  case  to  the 
district  court  for  further  proceedings. 

Seattle  Audubon  Society  v.  Robertson 

i  In  another  case  involving  commercial  logging,  Seattle  Audubon  So¬ 

ciety  V.  Robertson^^^  the  Ninth  Circuit  considered  a  consolidated  chal¬ 
lenge  to  BLM  and  Forest  Service  forest  management  activities  under 
NEPA  and  other  statutes.  The  Portland  Audubon  Society  had  originally 
:  brought  suit  against  BLM  in  1987,  and  the  Seattle  Audubon  Society 
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had  challenged  Forest  Service  decisions  in  1989.  Congress,  attempting 
to  resolve  the  issues  raised  in  these  cases,  passed  section  318  of  the  De¬ 
partment  of  the  Interior  and  Related  Agencies  ^propriations  Act  for 
Fiscal  Year  1990,*®®  which  went  into  effect  on  October  23, 1989. 

While  section  318  sets  a  limit  on  timber  sales,  sets  out  a  timber 
management  plan  for  national  forest  and  BLM  land  in  Oregon  and 
Washington,  and  prohibits  sales  in  identified  spotted  owl  habitat  areas, 
it  also 

determines  and  directs  that  management  of  areas  according 
to  subsections  (b)(3)  and  (bX5)  of  this  section  on  the  thirteen 
national  forests  in  Oregon  and  Washington  and  Bureau  of 
Land  Management  lands  in  western  Oregon  known  to 
contain  northern  spotted  owls  is  adequate  consideration  for 
the  purpose  of  meeting  the  statutory  requirements  that  are 
the  basis  for  the  consolidated  cases  captioned  Seattle 
Audubon  Society  et  al.  v.  F.  Dale  Robertson,  Civil  No. 

89-160  and  Washington  Contract  Loggers  Assoc,  et  al.  v. 

F.  Dale  Robertson,  Civil  No.  89-99  (order  granting 
preliminary  injunction)  and  the  case  Portland  Audubon 
Society  et  al.  v.  Manuel  Lujan,  Jr.,  Civil  No.  87-1160-FR.^’^ 

Based  on  section  318,  the  district  court  in  Seattle  Audubon  vacated  its 
preliminary  injunction,  and  the  district  court  in  Portland  Audubon 
granted  the  government’s  motion  to  dismiss. 

On  appeal,  plaintiffs  in  the  consolidated  cases  challenged  section 
318  as  violative  of  the  separation  of  powers  doctrine  and  thus  unconsti¬ 
tutional.  The  Ninth  Circuit  agreed. 

The  court  stated  that,  for  the  first  time.  Congress  in  enacting  sec¬ 
tion  318  had  endeavored  to  instruct  the  federal  courts  to  reach  a  partic¬ 
ular  result  in  specified  pending  cases.  The  judicial  power  of  the  United 
States,  however,  lies  in  the  federal  courts  and  not  in  Congress.  The 
court  held  that  although  Congress  could  modify  the  law  underlying 
pending  cases,  it  could  not  direct  the  courts  to  decide  the  cases  in  a  par¬ 
ticular  way  without  first  repealing  or  amending  the  underlying  laws. 

Declaratory  Judgment  Act 

Collin  County,  Texas  v.  Homeowners  Association  for 
Values  Essential  to  Neighborhoods  (HAVEN) 

In  Collin  County,  Texas  v.  Homeowners  Association  for  Values  Es¬ 
sential  to  Neighborhoods  (HAVEN),^^  the  Court  of  Appeals  for  the  Fifth 
Circuit  was  asked  to  review  a  district  court’s  grant  of  summary  judg¬ 
ment  in  favor  of  the  plaintiff  county  under  the  Declaratory  Judgment 
Act.  The  Texas  State  Department  of  Highways  and  Public  Transporta- 
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tion,  in  conjunction  with  the  Federal  Highway  Administration,  pre¬ 
pared  an  EIS  for  an  eight-lane  highway  project  outside  of  Dallas  known 
as  SH  190.  The  defendant  citizens’  group  opposed  the  project  claiming 
adverse  impacts  to  their  community  and  indicated  their  intention  to 
challenge  the  adequacy  of  the  EIS  in  court. 

Collin  County,  through  which  the  highway  would  pass  and  which 
sought  to  have  the  highway  built  as  soon  as  possible,  asked  the  district 
court  to  issue  a  judgment  declaring  that  the  final  EIS  was  sufhcient  as 
a  matter  of  law.  The  county’s  motion  was  granted. 

On  appeal,  however,  the  court  of  appeals  found  that  the  county 
could  not  use  the  Declaratory  Judgment  Act  to  forestall  potential  litiga¬ 
tion  by  a  citizen’s  group  that  might  delay  construction  of  the  highway 
when  the  citizen’s  group  has  no  cause  of  action  against  the  county: 

We  recognize  the  local  governments" interests  in  the  outcome 
of  potential  litigation  between  HAVEN  and  the  appropriate 
highway  authority  over  SH  190.  However,  these  interests 
are  not  adverse  legal  interests  vis-a-vis  HAVEN’s  potential 
NEPA  claim — the  only  substantive  issue  in  this  case.^^ 

The  declaratory  judgment  was  vacated  and  the  action  dismissed. 


** Small  Federal  Handle** 

Macht  V.  Skinner 

The  District  of  Columbia  Court  of  .^peals  examined  the  extent  to 
which  federal  involvement  in  a  nonfederal  project  may  “federalize”  the 
project  for  purposes  of  NEPA  compliance  in  Macht  v.  Skinner. In  this 
case,  the  Maryland  Mass  Transit  Administration  decided  to  build  a 
22.5-mile  light  rail  line  near  Baltimore,  to  be  financed  solely  by  state 
and  local  governments.  There  was,  however,  some  federal  involvement. 
First,  the  state  needed  to  obtain  a  section  404  permit^^^  from  the  Army 
Corps  of  Engineers  for  3.58  acres  of  wetlands.  Further,  using  federal 
funds,  Maryland  began  consideration  of  three  extensions  to  the  rail 
line.  The  federal  grant,  from  the  Urban  Mass  Transit  Administration 
(UMTA),  was  provided  to  the  state  for  assistance  in  preparing  alterna¬ 
tive  analyses  and  draft  EISs  for  the  contemplated  extensions. 

The  plaintiffs  sued  the  federal  agencies,  claiming  that  there  was 
sufficient  federal  involvement  in  the  rail  project  to  constitute  a  “mqjor 
federal  action”  requiring  compliance  with  NEPA.  Affirming  the  lower 
court,  the  court  of  appeals  held  that  neither  the  Army  Corps  wetlands 
permit  nor  the  UMTA  grant  was  enough  to  transform  the  entirely  state- 
funded  project  into  a  federal  action.*^^ 
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With  respect  to  the  UMTA  grant  for  the  preliminary  environmen¬ 
tal  anal3rses,  the  court  stated  that  “NEPA  does  not  require  UMTA  to 
prepare  an  EIS  until  it  proposes  or  decides  to  participate  in  a  project 
that  vrill  affect  the  environment.”^^^  Addressing  the  Army  Corps  permit 
issue,  the  court  noted  that  the  plaintiffs  “correctly  assert  that  federal 
involvement  in  a  nonfederal  project  may  be  sufficient  to  ’federalize’  the 
project  for  purposes  of  NEPA.”*^^ 

The  court  characterized  the  issue  as  “whether  the  federal  partici¬ 
pation  in  the  project  is  so  substantial  that  the  state  should  not  be  al¬ 
lowed  to  go  forward  until  all  the  federal  approvals  have  been  granted  in 
accordance  with  NEPA.”*^®  In  this  case,  the  court  found  that  the  Army 
Corps  had  discretion  only  over  a  negligible  portion  of  the  entire  project, 
that  the  only  federal  involvement  in  the  22.5-mile  state  portion  of  the 
project  was  the  wetlands  permits,  and  that  the  state  had  not  entered 
into  a  financial  partnership  with  the  federal  government.  “NEPA  there¬ 
fore  provides  no  basis  for  eqjoining  Maryland’s  construction  of  the 
Light  Rail  Project.”*^® 

Cumulative  Impacts 

National  Wildlife  Federation  v.  Federal  Energy 
Regulatory  Commission 

The  Court  of  Appeals  for  the  District  of  Columbia  Circuit  also  ad¬ 
dressed  cumulative  impacts  in  National  Wildlife  Federation  v.  Federal 
Energy  Regulatory  Commission, and  upheld  a  license  issued  by  the 
Commission  (FERC)  for  the  first  phase  of  a  hydroelectric  plant  in  Ar¬ 
kansas.  The  EIS  prepared  for  the  project  looked  only  at  the  environ¬ 
mental  impacts  of  Phase  I,  although  construction  of  Phase  II,  while  not 
inevitable,  was  reasonably  foreseeable.  The  plaintiffs  had  challenged 
the  issuance  of  the  license  for  Phase  I,  asserting  that  FERC  violated 
NEPA  by  not  assessing  the  potential  impacts  of  Phase  II  in  deciding 
whether  to  approve  Phase  I.  The  court  reasoned  that  Phase  II  of  the 
project  was  not  yet  proposed  and  that  “NEPA  merely  requires  an 
agency  to  consider  all  other  proposed  actions  that  may,  along  with  the 
proposed  action  in  issue,  have  a  cumulative  or  synergistic  impact  on  an 
environment.”* 

It  should  be  noted  that  the  court  seems  to  have  confused  the  re¬ 
quirement  to  consider  all  connected  or  cumulative  actions  together  in 
the  same  comprehensive  EIS,*^®  with  the  requirement  to  assess  the  cu¬ 
mulative  impacts  of  the  proposal  and  other  reasonably  foreseeable  fu¬ 
ture  actions.**®  Only  actual  proposals,  as  defined  in  the  Council  on 
Environmental  Quality  (CEQ)  regulations,**^  need  be  considered  to¬ 
gether  in  one  EIS.  Once  the  scope  of  the  EIS  has  been  determined,  how¬ 
ever,  the  agency  is  required  to  look  at  cumulative  impacts  of  “other 
past,  present,  and  reasonably  foreseeable  future  actions  regardless  of 
what  agency  (Federal  or  non-Federal)  or  person  undertakes  such  other 
actions.”*** 
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Functional  Equivalence  and  EPA  Compliance 
with  NEPA 

State  of  Alabama  ex  rel  Siegelman  v.  Environmental 
Protection  Agency 

In  State  of  Alabama  ex  rel.  Siegelman  v.  Environmental  Protection 
Agency, the  Court  of  Appeals  for  the  Eleventh  Circuit  was  asked  to 
review  whether  the  Environmental  Protection  Agency’s  compliance 
with  the  Resource  Conservation  and  Recovery  Act  (RCRA)  was  the 
“functional  equivalent”  of  compliance  with  NEPA.  Plaintiffs  had 
brought  suit  against  EPA  for  issuing  a  final  operating  permit  to  a  haz¬ 
ardous  waste  management  facility  without  preparing  an  EIS.  The  dis¬ 
trict  court  had  ruled  that  EPA  was  not  required  to  comply  with  NEPA 
when  discharging  its  permitting  duties  under  RCRA  since  that  act 
placed  requirements  on  EPA  that  were  functionally  equivalent  to  the 
requirements  of  NEPA. 

The  court  of  appeals,  while  acknowledging  that  NEPA  applies  to 
all  federal  agencies,  noted  that  most  circuits  have  recognized  that  EPA 
does  not  have  to  comply  with  NEPA  inasmuch  as  its  own  legislative 
mandate  sets  forth  specific  procedures  for  considering  environmental 
issues  that  are  the  functional  equivalent  of  the  EIS  process.  The  court 
found  that  RCRA  is  the  functional  equivalent,  although  not  the  struc¬ 
tural  or  literal  equivalent,  and  more  specific  counterpart  of  NEPA,  and 
held  that  EPA  did  not  have  to  comply  with  NEPA  in  deciding  whether  to 
issue  a  RCRA  permit. 

Schalk  V.  Reilly 

Another  case  involving  EPA  compliance  with  NEPA  is  Schalk  v. 
Reilly.^*  There,  plaintiff  asserted  that  EPA  violated  NEPA  by  failing  to 
prepare  an  EIS  for  a  proposed  removal  action  under  the  Comprehensive 
Environmental  Response,  Compensation,  and  Liability  Act  (CERCLA). 
Under  CERCLA  and  the  1986  Superfiind  Amendments  and 
Reauthorization  Act  (SARA),  EPA  is  authorized  to  undertake  or  to  order 
removal  or  remedial  actions  to  protect  public  health,  welfare,  or  the  en¬ 
vironment  when  it  determines  that  release  of  a  hazardous  substance 
poses  an  imminent  and  substantial  danger. 

To  facilitate  expeditious  cleanups  of  hazardous  waste  sites,  how¬ 
ever,  CERCIA/SARA  limits  the  availability  of  citizen  suits  to  challenge 
particular  cleanup  actions: 

No  Federal  court  shall  have  jurisdiction  under  Federal  law. . . 
to  review  any  challenges  to  removal  or  remedial  action 
selected. . .  except. . . 

(4)  An  action. . .  alleging  that  the  removal  or  remedial  action 
taken. . .  or  secured. . .  was  in  violation  of  any  requirement  of 
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this  chapter.  Such  an  action  may  not  be  brought  with  regard 
to  a  removal  where  a  remedial  action  is  to  be  undertaken  at 
the  site^^ 

The  court,  citing  the  “obvious  meaning”  of  the  statute,  concluded 
that  when  a  CERCLA  remedy  has  been  selected,  no  challenge  to  the 
cleanup,  including  a  NEPA  challenge,  may  be  made  prior  to  completion 
of  the  remedy.^® 

District  Courts 

Condemnation  Actions 

United  States  v.  27.09  Acres  of  Land 

District  courts  in  Illinois  and  New  York  examined  the  United 
States  Postal  Service’s  (USPS)  NEPA  compliance  for  condemnation  ac¬ 
tions.  In  United  States  v.  27.09  Acres  of  Land,^^  the  USPS  brought  a 
condemnation  action  to  acquire  land  owned  by  Westchester  County, 

New  York,  for  a  postal  facility.  The  county  resisted,  arguing  that  the 
USPS  could  not  condemn  the  land  until  it  had  completed  its  NEPA  pro¬ 
cess.  An  environmental  assessment  (EA)  had  been  prepared  for  the  site, 
but  the  USPS  had  begun  the  condemnation  proceeding  for  the  property 
prior  to  completing  the  public  comment  period  as  required  by  USPS 
regulations  and  prior  to  issuing  a  finding  of  no  significant  impact 
(FONSI)  as  required  by  the  CEQ  regulations. 

The  county  argued  that  the  attempted  condemnation  of  the  site 
represented  a  commitment  of  resources  ($10  million)  that  precluded  un-  . 

biased  consideration  of  other,  less  damaging  alternative  sites  and  pre-  I 

determined  the  outcome  of  the  NEPA  review.  The  USPS  responded 
that,  while  it  must  comply  with  NEPA  prior  to  actual  construction  of 
the  facility,  such  compliance  need  not  precede  condemnation  because  | 

the  agency  may  resell  the  land  or  put  it  to  a  different  use  if  it  decides 
not  to  construct  the  facility  there. 

The  district  court  sided  with  the  USPS,  stating  that  the  condem¬ 
nation  action  did  not  represent  an  irretrievable  commitment  of  re¬ 
sources  and  that  if,  once  the  NEPA  process  had  been  completed,  the  I 

USPS  decides  not  to  build,  the  agency  could  dispose  of  the  land  or  use  it  I 

for  a  different  purpose.  The  court  found  that  a  condemnation  action  was 
separable  from  the  issue  of  the  use  to  which  the  land  would  be  put.  ■ 

Village  of  Palatine  v.  United  States  Postal  Service  I 

However  the  decision  in  Village  of  Palatine  v.  United  States  Postal 
Service^^  demonstrates  the  difficulty  of  pre-decisional  acquisition  of 
property.  There  the  village  sought  to  enjoin  the  USPS  from  constructing 
a  mail  distribution  center  on  land  the  USPS  had  purchased  from  a  pri-  i 

vate  owner.  In  1987,  before  conducting  any  environmental  analysis,  the  1 
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USPS  purchased  an  option  on  the  parcel  of  land  in  question  for  a  non- 
refundable  $400,000;  if  the  option  were  exercised,  the  purchase  price 
was  to  be  $9.5  million. 

The  option  was  good  until  March  31,  1988.  The  USPS  issued  a 
draft  £A  on  March  23,  the  option  was  exercised  on  March  31,  and  a 
final  EA  and  FONSI  were  issued  in  May  1988. 

At  the  urging  of  the  village,  the  USPS  agreed  in  late  1988  to  con¬ 
sider  an  alternative  site.  As  the  court  stated,  although  the  USPS  agreed 
to  study  another  site  and  even  conceded  that  the  alternative  was  viable, 
the  agency  indicated  that  it  wanted  to  proceed  at  the  original  site  be¬ 
cause  of  the  time  and  money  it  had  already  invested  in  that  location. 

The  village  filed  suit,  seeking  to  ei\join  the  USPS  from  construct¬ 
ing  the  facility  on  the  site  it  had  acquired  until  after  it  had  complied 
with  NEPA  and  other  pertinent  statutes  and  regulations.  In  ruling  on 
the  USPS  motion  to  dismiss,  the  court  recognized  that  the  USPS  had 
substantially  modified  the  proposed  facility  after  issuance  of  the  EA  in 
May  1988  and  concluded  that  the  record  did  not  demonstrate  that  the 
USPS  had  fully  considered  all  the  relevant  environmental  factors  in  its 
EA. 

Further,  the  court  stated  that  the  USPS  was  obligated  to  evaluate 
a  range  of  alternatives,  including  alternative  sites.  While  the  EA  indi¬ 
cates  that  the  USPS  has  considered  28  sites,  it  failed  to  adequately  ex¬ 
plain  why  the  USPS  had  rejected  those  alternative  sites.  The  USPS 
motion  to  dismiss  was  denied. 

Injunctive  Relief 

Elliott  V.  US.  Fish  and  Wildlife  Service 

The  Vermont  district  court  was  asked  in  Elliott  v.  U.S.  Fish  and 
Wildlife  Service^^  to  issue  a  temporary  restraining  order  and  a  prelimi¬ 
nary  iqjunction  to  halt  release  of  chemical  “lampricides”  into  streams 
feeding  into  Lake  Champlain.  After  preparing  an  EIS  and  a  record  of 
decision  in  accordance  with  NEPA,  the  Fish  and  Wldlife  Service  (FWS) 
had  decided  to  release  the  chemicals  to  reduce  the  population  of  sea 
lampreys — a  species  of  parasitic  fish  that  preys  on  sports  fish — in  the 
lake.  The  plaintiffs  claimed  that  FWS  had  violated  NEPA  and  moved  to 
ei\join  the  project,  arguing  that  the  alleged  procedural  violation  of 
NEPA  demonstrated  “irreparable  iqjury.”  The  court  disagreed: 

Violations  of  the  procedures  required  by  NEPA  do  not  by 
themselves  constitute  irreparable  harm  sufficient  to  justify 
injunctive  relief.  The  alleged  harm  must  stem  from  the 
government  action  sought  to  be  enjoined  and  must  be  of  the 
sort  that  the  statutes  relied  upon  are  designed  to  avert.^^^ 

The  motion  for  a  temporary  restraining  order  and  an  ii\junction 
was  denied. 
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Climate  Change  Impacts 

Foundation  on  Economic  Trends  v.  Watkins 

The  issue  of  assessing  climate  change  impacts  in  the  NEPA  pro¬ 
cess  was  presented  in  Foundation  on  Economic  Trends  v.  Watkins.^^^  In 
that  case,  plaintiffs  filed  suit  against  the  Departments  of  Energy,  Inte¬ 
rior,  and  Agriculture,  seeking  to  enjoin  certain  actions  taken  by  those 
agencies  that,  plaintiffs  stated,  contribute  to  the  problem  of  global 
warming.  Plaintiffs  alleged  that  the  agencies  were  required  to  assess 
the  impacts  of  those  actions  and  their  contributions  to  the  “greenhouse 
effect”  in  NEPA  documents.  Ruling  on  the  defendants’  motion  to  dismiss 
on  procedural  grounds,  the  district  court  held  that  plaintiffs  were  not 
seeking  an  advisory  opinion,  that  the  actions  challenged  were  ripe  for 
review,  and  that  plaintiffs  did  have  standing  to  sue. 

With  respect  to  the  standing  issue,  plaintiffs  asserted  that  the  in¬ 
jury  they  suffered  was  deprivation  of  information  resulting  from  the 
defendants’  failure  to  comply  with  NEPA.  The  court  noted  that  “the  con¬ 
cept  of  informational  standing  is  well  recognized  in  this  circuit,”*^^  and 
found  that 

the  Plaintiffs  have  specifically  identified  federal  actions 
which  they  allege  fail  to  comply  with  NEPA.  Moreover,  they 
have  specifically  identified  the  environmental  zone,  the 
global  atmosphere,  which  is  affected  by  the  government’s 
actions. 

Defendants’  motion  to  dismiss  was  denied.^^ 


Extraterritorial  Application  of  NEPA 

Greenpeace  USA  v.  Stone 

In  Greenpeace  USA  v.  Stoned  the  United  States  District  Court 
for  the  District  of  Hawaii  examined  the  application  of  NEPA  to  the  re¬ 
moval  of  U.S.  chemical  munitions  stored  in  the  Federal  Republic  of  Ger¬ 
many  (FRG)  and  transport  of  the  munitions  to  Johnston  Atoll,  a  U.S. 
territory  in  the  Pacific  Ocean,  for  subsequent  destruction.  Pursuant  to 
commitments  that  President  Reagan  and  President  Bush  had  made  to 
German  Chancellor  Kohl  to  remove  the  munitions,  and  also  in  accor¬ 
dance  with  a  congressional  mandate  that  the  munitions  be  destroyed, 
the  Department  of  the  Army  undertook  a  joint  plan  with  the  West  Ger¬ 
man  Army  to  remove  the  chemical  munitions  from  FRG  territory.  The 
United  States  would  then  transport  the  munitions  to  Johnston  Atoll  for 
destruction  at  the  Johnston  Atoll  Chemical  Agent  Disposal  System 
(JACADS). 
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The  Army  had  previously  prepared  two  EISs  for  JACADS,  one  for 
its  construction  and  its  operation  to  destroy  a  stockpile  of  chemical  mu¬ 
nitions  already  stored  on  Johnston  Atoll,  and  one  for  the  disposal  of  the 
solid  and  liquid  wastes  that  the  facility  would  produce.  Following  the 
decision  and  commitment  to  remove  the  munitions  from  the  FRG,  the 
Army  proposed  to  use  JACADS  to  destroy  them  and  prepared  a  third 
JACAOS  EIS  addressing  the  impacts  associated  with  the  handling, 
storage,  and  destruction  of  those  munitions  at  the  Johnston  Atoll  facil¬ 
ity. 

In  addition,  pursuant  to  Executive  Order  No.  12114  (Environmen¬ 
tal  Affects  Abroad  of  Mcgor  Federal  Actions),  the  Army  prepared  a 
Global  Commons  Environmental  Assessment  analyzing  the  environ¬ 
mental  impacts  of  the  tranoceanic  shipment  of  the  munitions  from  an 
FRG  port  to  Johnston  Atoll.  In  accordance  with  the  Executive  Order’s 
provisions  regarding  mqjor  federal  actions  abroad  in  which  the  host  na¬ 
tion  is  participating,  the  Army  did  not  undertake  analysis  of  the  envi¬ 
ronmental  impacts  of  movement  of  the  munitions  within  the  FRG. 

Plaintiffs  argued  that  the  Army  was  required  by  NEPA  to  prepare 
a  single,  comprehensive  EIS  covering  the  removal,  shipment,  and  de¬ 
struction  of  the  munitions  and  sought  to  er\join  removal  of  the  muni¬ 
tions  from  the  FRG.  In  ruling  on  plaintiffs’  motion  for  a  preliminary 
injunction,*®®  the  district  court  stated  that  “it  is  not  convinced  NEPA 
applies  extraterritorially  to  the  movement  of  munitions  in  Germany  or 
their  transoceanic  shipment  to  Johnston  Atoll.”*®^ 

The  court  recognized  that  “the  language  of  NEPA  indicates  that 
Congress  was  concerned  with  the  global  environment  and  the  world¬ 
wide  character  of  environmental  problems,”  but  that  actions  under 
NEPA  “should  be  taken  ‘consistent  with  the  foreign  policy  of  the  United 
States.’”*®®  “Congress  intended  to  encourage  federal  agencies  to  con¬ 
sider  the  global  impact  of  domestic  actions  and  may  have  intended 
under  certain  circumstances  for  NEPA  to  apply  extraterritorially.”*®* 
However,  “the  court  must  take  into  consideration  the  foreign  policy  im¬ 
plications  of  applying  NEPA  within  a  foreign  nation’s  borders  to  affect 
decisions  made  by  the  President  in  a  purely  foreign  policy  matter.”*^® 
With  respect  to  the  need  to  assess  the  environmental  impacts  of  its 
actions  within  the  FRG  and  in  the  circumstances  of  this  case,  the  court 
concluded  that: 

Imposition  of  NEPA  requirements  to  that  operation  would 
encroach  on  the  jurisdiction  of  the  FRG  to  implement  a 
political  decision  which  necessarily  involved  a  delicate 
balancing  of  risks  to  the  environment  and  the  public  and 
the  ultimate  goal  of  expeditiously  ridding  West  Germany  of 
obsolete  chemical  unitary  munitions.^^ 
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Further  the  court  found  that  “[t]he  transoceanic  movement  of  the 
munitions  is  a  necessary  consequence  of  the  stockpile’s  removal  from 
West  Germany,”  and  thus  “implicates  many  of  the  same  foreign  poliiy 
concerns  which  affect  the  movement  of  the  weapons  through  West  Ger- 
many. . . . 

For  the  transoceanic  phase  of  the  action,  the  Army  did  prepare  an 
environmental  assessment  under  Executive  Order  No.  12114.  Although 
the  court  “cannot  conclude... that  Executive  Order  12114  preempts  ap¬ 
plication  of  NEPA  to  a//  federal  agency  actions  taken  outside  the  United 
States,”^^^  the  court  was  persuaded,  again  under  the  circumstances  of 
this  case,  that  NEPA  did  not  require  the  Army  to  consider  the  global 
commons  portion  of  the  action  in  the  same  EIS  that  covers  the  Johnston 
Atoll  facility. 

Based  on  these  findings,  the  court  concluded  that  plaintiffs  had 
not  demonstrated  a  likelihood  of  success  on  the  merits  sufficient  for  the 
imposition  of  a  preliminary  ii\junction.  Plaintiffs’  motion  for  such  in¬ 
junctive  relief  was  denied. 


NEPA  Trends 

Over  the  past  eight  years,  the  number  of  cases  filed  against  federal 
departments  and  agencies  on  the  basis  of  the  National  Environmental 
Policy  Act  (NEPA)  has  dropped  consistently,  and  1989  was  no  exception. 
Table  5-1  indicates  that  during  1989  only  57  cases  were  filed,  almost 
half  the  number  of  1988.  The  number  of  injunctions  is  down  by  nearly 
half  with  only  five  issued  in  1989. 

The  Department  of  Agriculture  and  the  Department  of  Transporta¬ 
tion  were  the  agencies  that  had  the  largest  number  (15  lawsuits  each) 
of  NEPA  cases  filed  against  them.  Table  5-2  shows  that  fewer  cases 
were  filed  against  other  agencies. 

Table  5-3  lists  causes  of  action  in  NEPA  cases  filed.  The  lack  of  an 
environmental  impact  statement  was  the  most  frequent  cause  of  action 
for  most  cases  filed  in  1989.  Inadequate  environmental  impact  state¬ 
ments  were  cited  as  the  cause  of  complaints  in  half  the  cases,  as  in  the 
1988  survey. 

Table  5-4  shows  individual  and  citizen  groups  as  the  most  frequent 
plaintiffs,  with  28  in  1989  cases.  Environmental  groups  were  not  far  be¬ 
hind  with  a  total  of  23.  Once  again,  the  number  has  decreased  from 
past  years.  Table  5-5  presents  the  number  of  plaintiffs  and  issues  by 
agency. 

Table  5-6  contains  draft,  final,  and  supplemental  environmental 
impact  statements  filed  by  federal  agencies  during  1990.  The  total 
number  of  EISs  filed  in  1990  was  477. 
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Table  5-1.— Cumulative  NEPA  litigation  survey,  1970-1989.* _ 

MOST 

cases  frequent  most  frequent  most  common  second  most  common 

year _ FILED _ INJUNCTIONS _ DEFENDANT _ PLAINTIFF _ COMPLAINT _ COMPLAINT 

1974  189  DOT,  HUD 
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ARMY,  FERC,  citizen  groups, 

NRC  environmental 

groups 


MOST 

CASES  FREQUENT  MOST  FREQUENT  MOST  COMMON  SECOND  MOST  COMMON 

YEAR  FILED  INJUNCTIONS  DEFENDANT  PLAINTIFF  COMPLAINT  COMPLAINT 
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Table  5-2.— NEPA  cases  by  federal  agency.  1989. _ 


AGENCIES 

CASES 

FILED 

1989  CASES 
RESULTING  IN 
INJUNCTIONS 

INJUNCTIONS  1 

IN  1989  FROM  1 

PRE-1989  CASES  | 

Environmental  Protection  Agency 

1 

0 

0  1 

Federal  Energy  Regulatory  I 

Commission 

1 

0 

0  I 

Interstate  Commerce  Commission 

5 

0 

0  1 

National  Aeronautics  and  Space  1 

Administration 

1 

0 

0  I 

Nuclear  Regulatory  Commission 

3 

0 

0  1 

Department  of  Agriculture 

15 

2 

2  1 

Department  of  the  Army 

1 

0 

0  1 

Department  of  the  Army:  U.S.  ■ 

Army  Corps  of  Engineers 

5 

1 

1 

Department  of  Commerce 

2 

0 

0  1 

Department  of  Energy 

3 

0 

0  1 

Department  of  Housing  &  Urban  I 

Development 

3 

0 

0 

Department  of  Interior 

9 

1 

0 

Department  of  Transportation 

15 

1 

0 

Department  of  Navy 

2 

0 

0 

Total 

66 

5 

3 

Table  5-3. — Types  of  complaints  filed  under  NEPA,  1989. 

CAUSES  OF  ACTION 

1989  CASES 

PRE-1989 

CASES  RESULTING 

IN  INJUNCTIONS 

IN  1989 

Inadequate  environmental  impact  statement 

16 

2 

No  environmental  impact  statement,  when 
one  should  have  been  prepared 

34 

1 

Inadequate  environmental  assessment 

17 

0 

No  environmental  assessment,  when  one 
should  have  been  prepared 

4 

0 

1  No  supplemental  environmental  impact  I 

statement,  when  one  should  have  been 
prepared 

5 

0 

Other 

4 

0 

Total 

80 

3 

Table  5-4. — Plaintiffs  for  NEPA  lawsuits,  1989. 

TYPES  OF  PLAINTIFFS 

1989  CASES 

PRE-1989 

CASES  RESULTING 

IN  INJUNCTIONS 

IN  1989 

Environmental  groups 

23 

2 

Individuals  or  citizen  groups 

28 

1 

State  governments 

3 

1 

Local  governments 

2 

0 

Business  groups 

11 

0 

Property  owners  or  residents 

10 

0 

Indian  tribes 

2 

0 

Total 

79 

4 
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Table  5-5.— Statistics  on  plaintiffs  and  issues  for  1989  cases,  by  federal 
agency.  _ 


AGENCY  EPA  FERC  ICC  NASA  NRC  USDA  ARMY  COE  DOC  DOE  HUD  DOI  DOT  NAVY 


Plaintiff 

Environmental 

groups  1  18  23  611 

Individuals  or 

citizen  groups  2  1  2  4  1  3  3  1  10  1 

State 

governments  1  1  1 

Local 

governments  2 

Businesses  111  4  4 

Property 

owners 

or  residents  12  1  15 

Indian  tribes  1  1 

Total  1  371  3  17  1  52339  22  2 

Issue 

Inadequate 

EIS  11  4  114  3  1 


9  13  2  1 


Inadequate 

EA 


4  10  1 


3  14  1 


supplemental 

EIS 


1  251  3  18  2  5233  12  20  3 


Table  5-6. — Environmental  impact  statements  filed  by  federal  agencies 


during  1990. 


AGENCY 

TOTAL  BY 

SUBJECT  MATTER  TOTALS 

Department  of  Agriculture 

136 

Natural  gas  and  oil:  drilling  and  exploration 

3 

Natural  gas  and  oil:  transportation,  pipeline,  storage 

3 

Power  facilities:  fossil 

2 

Power  facilities:  transmission 

2 

Municipal  and  industrial  water  supply  systems 
(not  multi-purpose) 

1 

Watershed  protection  and  flood  control 

9 

Road  construction 

1 

Land  acquisition  or  disposal,  management/ 
jurisdiction  transfer 

1 

Parks,  recreation  areas,  wilderness  areas,  national 
seashores 

'  34 

Forestry  and  range  management 

70 

Mining  (non-energy) 

4 

Comprehensive  resource  management 

1 

Pesticides  and  herbicides  use 

2 

Weather  modification  and  methodology 

2 

Miscellaneous  information 

1 
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Table  5-6.— Continued. 

AGENCY 

TOTALS  BY 
SUBJECT  MATTER 

TOTALS 

Department  of  Commerce 

8 

Wetlands,  estuary,  and  ocean  use 
(sanctuary,  disposal,  etc.) 

5 

Fisheries 

3 

Department  of  Defense 

Department  of  the  Air  Force 

19 

Military  installations 
(conventional,  chemical,  nuclear,  etc.) 

17 

Space  programs 

1 

Sewage  treatment  and  sewage  facilities 

1 

Department  of  the  Army 

9 

Defense  systems 

1 

Military  installations 
(conventional,  chemical,  nuclear,  etc.) 

5 

Munitions  facilities 

2 

Housing  subdivisions  and  new  communities 

1 

Department  of  the  Army,  Corps  of  Engineers 

46 

Military  installations 
(conventional,  chemical,  nuclear,  etc.) 

1 

Beach  erosion,  hurricane  protection,  river/lake 
bank  stabilization 

3 

Navigation 

7 

Multi-purpose  impoundments 

5 

Dredge  and  fill 

6 

Watershed  protection  and  flood  control 

19 

Other  water  projects 

3 

Bridge  permits 

1 

Parks,  recreation  areas,  wilderness  areas,  national 
seashores 

1 

Department  of  the  Navy 

19 

Power  facilities;  conservation  and  other 

1 

Military  installations 
(conventional,  chemical,  nuclear,  etc.) 

14 

Dredge  and  fill 

2 

Road  construction 

1 

Research  and  development  (not  already  covered) 

1 

Department  of  Energy 

11 

Nuclear  Development  (e.g.,  fuel) 

2 

Natural  gas  and  oil:  transportation,  pipeline  storage 

2 

Regulatory:  allocation,  pricing 

1 

Power  facilities:  hydroelectric 

1 

Power  facilities;  transmission 

1 

Radioactive  waste  disposal 

2 

Research  and  development  (not  already  covered) 

2 

Environmental  Protection  Agency 

31 

Mining 

3 

Power  facilities:  fossil 

1 

Hazardous  and  toxic  substance  disposal 

2 

Sewage  treatment  and  sewage  facilities 

7 

Municipal  and  industrial  water  supply  systems 
(not  multi-purpose  impoundments) 

1 

Mining  (non-energy) 

1 

Regulatory  activities  (not  already  covered) 

3 

Wetlands,  estuary,  and  ocean  use 
(sanctuary,  disposal,  etc.) 

13 
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Table  5-6.— Continued. 

AGENCY 

TOTALS  BY 
SUBJECT  MATTER 

TOTALS 

General  Services  Administration 

4 

Buildings  for  federal  use 

4 

Department  of  Housing  and  Urban  Development 

5 

Pesticides  and  herbicides  use 

1 

Housing  subdivisions  and  new  communities 

4 

Department  of  the  Interior 

68 

Nuclear  development  (e.g.,  fuel  reactors) 

1 

Mining 

6 

Natural  gas  and  oil:  drilling  and  exploration 

9 

Power  facilities:  hydroelectric 

2 

Hazardous  and  toxic  substance  disposal 

1 

Municipal  and  industrial  water  supply  system 
(not  multi-purpose  impoundments) 

1 

Irrigation,  desalination  of  return  flows,  agriculture 
water  supply 

2 

Multi-purpose  impoundments 

1 

Watershed  protection  and  flood  control 

1 

Other  water  projects 

1 

Road  construction 

1 

Land  acquisition  or  disposal,  management/ 
jurisdiction  transfer 

5 

Parks,  recreation  areas,  wilderness  areas,  national 
seashores 

14 

Wildlife  refuges,  fish  hatcheries 

3 

Forestry  and  range  management 

1 

Mining  (non-energy) 

7 

Comprehensive  resource  management 

8 

Pesticides  and  herbicides  use 

2 

Housing  subdivisions  and  new  communities 

1 

Miscellaneous  information 

1 

Tennessee  Valley  Authority 

3 

Mining 

1 

Navigation 

2 

Department  of  Transportation 

100 

Road  construction 

76 

Airport  improvements 

13 

Bridge  permits 

4 

Mass  transportation 

7 

Federal  Energy  Regulatory  Commission 

8 

Natural  gas  and  oil:  transportation,  pipeline,  storage 

3 

Power  facilities:  hydroelectric 

5 

National  Aeronautics  and  Space  Administration 

4 

Space  programs 

4 

Department  of  Justice 

6 

Prison  construction 

6 

Total  federal  EISs 

477 
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MCey  to  Legal  Citations  and 
Explanation  of  Abbreviations 

Reported  Decisions,  Notices,  and  Debates 

Na^h  Slope  Borough  v.  Andrus,  486  F.Supp.  332,  345  (D.D.C.  1979),  affd 
in  part,  rev'd  in  part  on  other  grounds,  642  F.2d  589  (D.C.  Cir.  1980).  The  decision 
in  the  case  of  North  Slope  Borougd^  versus  Andrus  is  reported  at  volume  486  of 
the  Federal  Supplement  reporter  (reporting  decisions  of  the  U.S.  District  Courts, 
in  this  case,  a  1979  decision  of  the  U.S.  District  Court  in  the  District  of  Columbia 
begiiming  at  page  332;  succeeding  page  numbers,  if  any,  contain  the  specific  pcis- 
sage  or  proposition  for  which  the  citation  is  being  offered;  the  decision  was  up¬ 
held  (or  affirmed)  in  part  and  overturned  (or  reversed)  in  part  on  other  grounds 
imrelated  to  the  proposition  for  which  the  citation  to  the  earlier  opinion  is  being 
offered  at  volume  642  of  the  Federal  Reporter,  Second  Senes  (reporting  decisions 
oS  the  U.S.  Courts  Appeals,  in  this  case,  a  1980  decision  of  the  Court  of  Appeals 
for  the  District  of  Columbia  Circuit)  beginning  at  page  589. 

The  following  authorities  are  similarly  cited  by  volume,  page  numbers) 


and  date  of  issuance: 

[Vol.]  U.8.  [Page] 

United  States  Reports— deciaiona  of  the  U.S.  Suinreme 
Court 

s.ct. 

West  Publishing  Co.’s  report  of  cases  decided  by  the  U.S. 
Supreme  Court 

Cong.  Rec. 

Congressional  Record— compilation  of  Congressional 
debates 

Fed.  Reg. 

Federal  Register — daily  compilation  of  public  regulations 
and  legal  notices  of  the  federal  government 

I.C.C. 

Interstate  Commerce  Commission  Reports —  decisions  of 
the  Interstate  Commerce  Commission 

EnvtL  L.  Rptr. 

Environmental  Law  Reporter — unofficial  compilation  of 
reported  decisions  and  other  material 

Congressional  Reports 

S.  Rep.  No.  296,  9lBt  Cong.,  Ist  Sees.  4  (1969).  Cited  material  appears  in 
U.S.  Senate  Report  Number  296,  published  during  the  91st  Congress,  1st  Ses¬ 
sion  in  1969,  at  page  4.  H.R.  Rep.  No.  indicates  the  U.S.  House  of 
Representatives’  counterpart. 

Statutory  and  Regulatory  Authorities 

42  U.S.C.  §  4321  (1982).  The  statute  or  statutory  language  being  cited,  in 
this  case  the  National  Environmental  Policy  Act  of  1969,  is  codified  at  title  42  of 
the  main  1982  volume  of  the  United  States  Code  (containing  the  compilation  of 
statutes  ciurently  in  torce),  in  section  4321;  (West  1985)  in  a  citation  references 
the  1985  edition  of  West  Publishing  Co.’s  aimotated  code. 

40  C.F.R.  §  1508.21  (1990).  The  regulation  or  regulatory  language  being 
cited  is  published  in  the  1990  edition  of  title  40  of  the  Code  of  Federal  Regula¬ 
tions  (containing  the  compilation  of  regulations  currently  in  force),  at  section 
1508.21. 

Legislative  Histories 

[1976]  U.S.  Code  Cong.  &  Admin.  News  14,  58.  The  dted  material,  which 
generally  has  been  drawn  directly  from  Congressional  reports  and  hearings,  also 
may  be  found  in  the  1976  edition  of  the  United  States  Code  Congressional  and 
Administrative  News  (containing  a  compilation  of  legislative  histories  and  other 
such  materials),  beginning  at  page  14.  Succeeding  page  numbers,  if  any,  contain 
the  specific  passage  or  proposition  for  which  the  citation  is  being  offered. 
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Plana  of  the  Council  on  Environmental  Quality  before  the  Subcomm.  on  Fisher¬ 
ies  and  Wildlife  Conservation  of  the  House  Comm,  on  Merchant  Marine  and 
Fisheries,  91st  Cong.,  2d  Sess.  37  (1970);  “[W]e  are  dealing  with  a  new  animal 
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24.  See  Library  of  Congress,  Congressional  Research  Service,  Workshop  on  the  Na¬ 
tional  Environmental  Policy  Act  prepared  for  the  Subcomm.  on  Fisheries  and 
Wildlife  Conservation  and  Environment  of  the  House  Comm,  on  Merchant  Ma¬ 
rine  and  Fisheries,  94th  Cong.,  2d  Sess.  2  ( Comm.  Print  1976). 

25.  H.R.  Rep.  No.  316, 92d  Cong.,  1st  Sess.  13  (1971)  (emphasis  in  original). 

26.  H.R.  Rep.  No.  316,  page  13  (emphasis  in  original). 

27.  H.R.  Rep.  No.  316,  page  13. 

28.  See  for  example,  Calvert  Cliffs  Coordinating  Comm.  v.  AEC,  449  F.2d  1109, 1115 
(D.C.  Cir.  1971). 

29.  Ely  V.  Velde,  451  F.2d  1130, 1138-1139  (4th  Cir.  1971):  “With  regard  to  NEPA,  the 
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ascertain  whether  there  hM  been  a  genuine,  not  a  perfunctory,  compliance  with 
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30.  Greene  County  Planning  Board  v.  FPC,  455  F.2d  412,  422  (2d  Cir.),  cert,  denied 
409  U.S.  849  (1972). 

31.  H.R.  Rep.  No.  316, 92d  Cong.,  1st  Sess.  16  (1971). 
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comm.  on  Fisheries  and  Ylildlifo  Conservation  of  the  House  Comm,  on  Merchant 
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75.  See  49  U.S.C.  S  10906(c)  (1982). 

76.  See  49  U.S.C.  S  10905(d)  (1982). 
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78.  See  Chicago  and  North  Western  Transp.  Co.  v.  U.S.,  678  F.2d  665,  666  (7th  Cir. 
1982). 

79.  16  U.S.C.  §  1247(d)  as  amended  Pub.  L.  98-11,  S  208, 97  Stat.  48  (1983). 
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AND  Trends 


Aerimi  pbo9ogrmphy  is  mmong  tb0  techniques  need 
to  monitor  mnd  menenre  eneironmentmt  change.  The 
National  Environmental  Policy  Act  of  1969  etatee: 

It  ehall  he  the  duty  and  function  of  the 
Council to  gather  timely  and 
authoritative  information  concerning  the 
conditions  and  tretcds  in  the  quality  of  the 
environment  both  current  and  prospective, 
to  analyse  and  interpret  such  information 
. . .  and  to  report  at  least  once  each  year  to 
the  President  on  the  state  and  condition  of 
the  environment . . . 


PART  II 


Environmental  Data 
AND  Trends 


The  National  Environmental  Policy  Act  of  1969  requires  the 
Council  on  Environmental  Quality  (CEQ)  to  report  annually  on 
the  status  and  condition  of  the  environment,  on  current  and 
foreseeable  trends  in  the  quality,  management,  and  utilization  of  the 
environment;  and  on  the  effects  of  environmental  trends  (see  Appen¬ 
dix).  In  1989  CEQ  published  the  third  edition  of  Environmental 
Trends,  a  source  book  of  367  tables  and  graphics  selected  by  an  inter¬ 
agency  advisory  committee  as  indicators  of  environmental  quality. 
Environmental  Trends  is  therefore  a  useful  background  reference  for 
the  data  presented  on  the  following  pages. 

This  part  of  the  1990  CEQ  annual  report  contains  updated  data  for 
selected  environmental  indicators.  The  following  objectives  influenced 
the  selection  of  indicators: 

*  Maintaining  a  standard  set  of  useful  environmental 
reference  data, 

*  Adding  tables  of  newly  available  data,  and 

*  Highlighting  data  on  current  environmental  concerns. 

Tables  and  figures  are  based  on  the  most  recently  available  data, 
but  in  some  cases  a  delay  of  one  or  more  years  exists  between  data  col¬ 
lection  and  final  reporting.  Data  represent  national  conditions  unless 
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otherwise  indicated.  Because  national  data  may  not  reflect  pertinent 
geographic  variations,  some  statistics  are  presented  for  regional,  state, 
and  local  areas.  Sources  listed  with  the  tables  may  be  consulted  for  ad¬ 
ditional  information  regarding  the  statistical  properties  or  the  interpre¬ 
tation  of  data. 

Explanatory  highlights  are  included  to  help  the  reader  understand 
the  data  presented.  Graphs  illustrate  trends  of  selected  data;  however, 
caution  is  advised  in  inferring  signiflcance  of  trends  or  relationships  be¬ 
tween  trends.  Often  data  covering  the  past  several  decades  are  pre¬ 
sented  graphically  in  this  report  with  data  for  a  longer  time  series 
presented  within  the  tables  or  available  from  the  source. 
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Population 

Human  populations  and  economic  development  affect  environmen¬ 
tal  quality,  as  human  use  of  natural  resources  changes  the  environ¬ 
ment.  The  United  States  has  comprehensive  demographic  data  that 
define  temporal  and  spatial  patterns  and  are  useful  in  understanding 
trends  in  environmental  quality. 

Highlights  include  the  following  trends: 

•  The  U.  S.  population  has  grown  at  an  annual  rate  of  1 
percent  for  the  past  decade. 

•  Population  density  is  greatest  in  coastal  areas,  where 
rates  of  increase  have  been  greater  than  in  interior  areas. 

•  The  percentage  of  the  U.S.  population  living  in  suburban 
areas  has  nearly  doubled,  to  45  percent,  since  1950. 
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Table  1.-Total  population,  including  armed  forces  overseas,  1900-1990. 
(millions) 


Year 

Population 

Year 

Population 

Year 

Population 

1900 

76.09 

1931 

124.15 

1962 

186.54 

1901 

77.58 

1932 

124.95 

1963 

189.24 

1902 

79.16 

1933 

125.69 

1964 

191.89 

1903 

80.63 

1934 

126.49 

1965 

194.30 

1904 

82.17 

1935 

127.36 

1966 

196.56 

1905 

83.82 

1936 

128.18 

1967 

198.71 

1906 

85.45 

1937 

128.96 

1968 

200.71 

1907 

87.01 

1938 

129.97 

1969 

202.68 

1908 

88.71 

1939 

131.03 

1970 

205.05 

1909 

90.49 

1940 

132.59 

1971 

207.66 

1910 

92.41 

1941 

133.89 

1972 

209.90 

1911 

93.86 

1942 

135.36 

1973 

211.91 

1912 

95.34 

1943 

137.25 

1974 

213.85 

1913 

97.23 

1944 

138.92 

1975 

215.97 

1914 

99.11 

1945 

140.47 

1976 

218.04 

1915 

100.55 

1946 

141.94 

1977 

220.24 

1916 

101.96 

1947 

144.70 

1978 

222.59 

1917 

103.41 

1948 

147.21 

1979 

225.06 

1918 

104.55 

1949 

149.77 

1980 

227.76 

1919 

105.06 

1950 

152.27 

1981 

230.14 

1920 

106.46 

1951 

154.88 

1982 

232.52 

1921 

108.54 

1952 

157.55 

1983 

234.80 

1922 

110.05 

1953 

160.18 

1964 

237.00 

1923 

111.95 

1954 

163.03 

1985 

239.28 

1924 

114.11 

1955 

165.93 

1986 

241.63 

1925 

115.83 

1956 

168.90 

1987 

243.94 

1926 

117.40 

1957 

171.98 

1988 

246.31 

1927 

119.04 

1958 

174.88 

1969 

248.76 

1928 

120.51 

1959 

177.83 

1990 

250.39 

1929 

121.77 

1960 

180.67 

1930 

123.19 

1961 

183.69 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  U.S.  Population 
Estimates,  by  Age,  Sex,  and  Race,  and  Hispanic  Origin:  1989.  Current  Population 
Reports,  series  P-25,  no.  1057,  and  earlier  reports  in  this  series.  Washington,  D.C. 

Notes:  Annual  population  estimate  as  of  July  1.  Data  for  1990  are  projections. 
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Table  2.-Population  growth  rate,  1901-1989. 


(percent  change) 


Year 

Growth 

rate 

Year 

Growth 

rate 

Year 

Growth 

rate 

1901 

2.0 

1931 

0.7 

1961 

1.6 

1902 

2.0 

1932 

0.6 

1962 

1.5 

1903 

1.9 

1933 

0.6 

1963 

1.4 

1904 

1.9 

1934 

0.7 

1964 

1.3 

1905 

2.0 

1935 

0.7 

1965 

1.2 

1906 

1.9 

1936 

0.6 

1966 

1.1 

1907 

1.8 

1937 

0.7 

1967 

1.1 

1908 

2.0 

1938 

0.8 

1968 

1.0 

1909 

2.0 

1939 

0.8 

1969 

1.0 

1910 

2.1 

1940 

0.9 

1970 

1.3 

1911 

1.6 

1941 

1.0 

1971 

1.2 

1912 

1.6 

1942 

1.3 

1972 

1.0 

1913 

2.0 

1943 

1.3 

1973 

0.9 

1914 

1.9 

1944 

1.2 

1974 

0.9 

1915 

1.4 

1945 

1.0 

1975 

1.0 

1916 

1.4 

1946 

1.5 

1976 

1.0 

1917 

1.4 

1947 

1.8 

1977 

1.0 

1918 

1.1 

1948 

1.7 

1978 

1.1 

1919 

0.5 

1949 

1.7 

1979 

1.2 

1920 

1.3 

1950 

1.7 

1980 

1.1 

1921 

2.0 

1951 

1.7 

1961 

1.0 

1922 

1.4 

1952 

1.7 

1982 

1.0 

1923 

1.7 

1953 

1.7 

1983 

1.0 

1924 

1.9 

1954 

1.8 

1984 

0.9 

1925 

1.5 

1955 

1.8 

1965 

1.0 

1926 

1.4 

1956 

1.8 

1986 

1.0 

1927 

1.4 

1957 

1.7 

1987 

1.0 

1928 

1.2 

1958 

1.7 

1988 

1.0 

1929 

1.0 

1959 

1.7 

1989 

1.0 

1930 

0.9 

1960 

1.6 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  U.S.  Population 
Estimates,  by  Age,  Sex,  and  Race,  and  Hispanic  Origin:  1989.  Cunent  Population 
Reports,  series  P-25,  no.  1057,  arxl  earlier  reports  in  this  series.  Washington,  D.C. 

Note:  Annual  population  estimate  as  of  July  1. 
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Table  3.-Connponents  of  total  population  change,  1940-1989. 
(millions) 


Year 

Births 

Deaths 

Net  civilian 
immigration 

Net 

change 

1940 

2.570 

1.432 

0.077 

1.221 

1945 

2.873 

1.549 

0.182 

1.462 

1950 

3.845 

1.488 

0.299 

2.486 

1955 

4.128 

1.537 

0.337 

2.925 

1980 

4.307 

1.708 

0.328 

2.901 

1985 

3.801 

1.830 

0.373 

2.315 

1970 

3.739 

1.927 

0.438 

2.617 

1975 

3.144 

1.894 

0.449 

2.165 

1980 

3.812 

1.990 

0.845 

2.582 

1985 

3.781 

2.087 

0.850 

2.325 

1989 

3.977 

2.155 

0.882 

2.505 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  U.S.  Population 
Estimates,  by  Age,  Sex,  and  Race,  and  Hispanic  Origin:  1989.  Current  Population 
Reports,  series  P-25,  no.  1057,  aixJ  earlier  reports  in  this  series.  Washington,  D.C. 

Note:  Annual  population  estimate  as  of  July  1 . 


Table  4.-Age  structure  of  the  population,  including  armed  forces  overseas,  1940-1989. 
(millions) 


Population,  by  age  dass,  in  years 


Year 

<5 

5-14 

15-24 

25-34 

35-44 

45-54 

55-64 

>64 

1940 

10.6 

22.3 

24.0 

21.5 

18.4 

15.6 

10.7 

9.0 

1950 

16.3 

24.5 

22.3 

23.9 

21.6 

17.4 

13.4 

12.4 

1960 

20.3 

35.7 

24.6 

22.9 

24.2 

20.6 

15.6 

16.7 

1970 

17.2 

40.7 

36.5 

25.3 

23.1 

23.3 

18.7 

20.1 

1980 

16.5 

34.8 

42.7 

37.6 

25.9 

22.8 

21.8 

25.7 

1985 

18.0 

33.9 

39.6 

42.1 

31.8 

22.6 

22.3 

28.5 

1989 

18.8 

35.2 

36.7 

44.1 

36.6 

24.9 

21.6 

31.0 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  1975.  Historical  Sta¬ 


tistics  of  the  United  States:  Colonial  Times  to  1970,  series  A  30-37.  Washington,  D.C. 

U.S.  Department  of  Commerce,  Bureau  of  the  Census.  U.S.  Population  Estimates, 
by  Age,  Sex,  and  Race,  arxi  Hispanic  Origin:  1989.  Current  Population  Reports, 
series  P-25,  no.  1057,  and  earlier  reports  in  this  series.  Washington,  D.C. 

Note:  Annual  population  estimate  as  of  July  1. 
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Table  5.~Metropolitan  and  nonmetropolitan  population  patterns,  1950-1986. 


(percent  of  total  population) 


Year 

Inside  central 
cities  of  MSAs 

Suburbs 
outside  MSAs 

Nonmetropolitan 

areas 

1950 

32.80 

23.30 

43.90 

1960 

3Z30 

30.60 

37.10 

1970 

31.40 

37.20 

31.40 

1980 

30.00 

44.80 

25.20 

1986 

31.65 

45.05 

23.30 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  Patterns  of  Metropolitan 
Area  and  County  Population  Growth:  1980  to  1987.  Cument  Population  Reports,  series 
P-25,  TO.  1039,  arxj  earlier  reports  in  this  series.  Washington,  D.C. 


Note:  MSAs«Metropolitan  Statistical  Areas. 


Table  6.-Net  population  migration,  by  region,  1960-1987. 


(gains  and  tosses,  in  millions) 


Region 

1960-1970 

1970-1980 

1980-1987 

Northeast 

0.375 

-2.888 

-0.366 

Midwest 

-0.752 

-2.703 

-2.148 

South 

0.592 

5.992 

4.309 

West 

2.854 

4.115 

3.074 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  Patterns  of  Metropol¬ 
itan  Area  and  County  Population  Growth:  1980  to  1967.  Current  Population  Reports, 
series  P-25,  no.  1039,  and  earlier  reports  in  this  series.  Washington,  D.C. 


Table  7.-Population  density,  1940-1968. 
(population  per  square  mile) 


Year 

Counties  in  coastal  regions 

Pacific 

Gulf 

Atlantic 

Great 

Lakes 

1940 

44.4 

64.1 

44.8 

244.4 

140.9 

1950 

50.8 

97.6 

59.8 

283.3 

162.9 

1960 

60.2 

142.7 

83.1 

341.6 

197.3 

1970 

68.2 

182.5 

101.1 

394.4 

219.1 

1980 

76.0 

215.8 

134.1 

414.9 

222.4 

1985 

79.1 

231.5 

149.3 

429.7 

221.4 

1988 

82.4 

254.2 

156.4 

450.8 

223.1 

Interior 

ofU.S. 


Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  Statistical  Abstract  of 
the  United  States,  annual.  Washington,  D.C. 

Note:  Coastal  area  Includes  61 1  counties  and  independent  cities  which  are  entirely  or 
substantially  within  50  miles  of  the  U.S.  coast 
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The  Economy  and  the 
Environment 

Although  a  wealth  of  data  is  available  on  economic  activity,  deter¬ 
mining  the  economic  costs  and  benefits  of  environmental  laws  remains 
a  difficult  task  (see  Part  I,  Chapter  2).  This  section  highlights  available 
data  for  expenditures  on  pollution  abatement.  Among  the  meg  or  sources 
for  statistics  on  these  costs  are  the  Bureau  of  Economic  Analysis  (used 
in  Tables  9,  10,  and  11),  the  Bureau  of  the  Census  (used  in  Table  12), 
and  the  Environmental  Protection  Agency.  While  the  primary  data 
source  may  be  the  same,  each  agency  report  incorporates  different  ad¬ 
justments  or  uses  different  bookkeeping  procedures,  such  as  those  re¬ 
lated  to  interest  and  depreciation  costs.  As  a  result,  the  estimates  of 
1990  expenditures  on  pollution  abatement  range  from  $85.9  billion  to 
$115  billion  and  are  all  valid  estimates  that  reflect  different  economic 
perspectives.  Therefore  data  from  different  tables  may  not  be  directly 
comparable  and  readers  should  consult  the  sources  to  determine  if  data 
are  appropriate  for  their  needs. 

Highlights  include  the  following  trends: 

*  Expenditures  for  pollution  abatement  constitute 
approximately  2  percent  of  the  U.S.  gross  national 
product  (GNP). 

•  The  business  sector  accounts  for  most  expenditures  for 
pollution  abatement;  however,  the  proportion  of  personal 
expenditures  to  purchase  and  operate  motor  vehicle 
emission  abatement  devices  has  increased  since  the 
early  1970s. 

•  Operating  expenditures  for  pollution  abatement  for  some 
industries  have  been  increasing,  while  expenditures  in 
other  industries  leveled  off  in  the  1980s. 

*  State  and  local  government  expenditures  for 
environmental  purposes  have  increased  markedly. 
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Table  8.-Qross  national  product,  1929-1990. 

(billions  of  dollars) 

Year 

Current  dollars 

1982  dollars 

1929 

103.9 

709.6 

1935 

072.8 

580.2 

1940 

100.4 

772.9 

1945 

213.4 

1,354.8 

1950 

288.3 

1,203.7 

1955 

405.9 

1,494.9 

1960 

515.3 

1,665.3 

1965 

705.1 

2,087.6 

1970 

1,015.5 

2,416.2 

1975 

1,598.4 

2,695.0 

1980 

2,732.0 

3,187.1 

1985 

4,014.9 

3,818.7 

1989 

5,200.8 

4,117.7 

1990 

5,463.0 

4,155.8 

Source:  U.S.  Departrnent  of  Commerce,  Bureau  of  Economic  Analysis.  Survey  of  Current 
Business,  quarteiiy  issues.  Washington,  D.C. 


Executive  Office  cf  the  President,  Courcil  on  Economic  Advisers.  1991  Economic  Report. 
Washington,  D.C. 
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Table  9.-Expenditures  for  pollution  abatement  artd  control,  1972-1968. 

[billions  of  current  arfo  constant  (1982)  dollars] 

Pollution 

1  Regulation 

1  Research 

Total 

abatement 

&  development 

Year 

Current  ConstantI 

Current  Constant 

1  Current  ConstantI 

Current  Constant 

1972 

18.1 

43.0 

16.7 

40.3 

0.4 

0.8 

0.8 

1.9 

1973 

21.8 

48.8 

20.4 

45.8 

0.5 

1.0 

0.9 

2.0 

1974 

25.6 

49.8 

24.0 

46.7 

0.6 

1.1 

1.0 

2.0 

1975 

30.2 

53.5 

28.4 

50.4 

0.7 

1.1 

1.1 

2.0 

1976 

33.9 

56.5 

31.9 

53.2 

0.7 

1.2 

1.3 

2.2 

1977 

37.6 

58.7 

35.3 

55.1 

0.8 

1.2 

1.5 

2.3 

1978 

42.7 

62.1 

40.1 

58.3 

1.0 

1.3 

1.7 

2.4 

1979 

48.7 

63.3 

45.9 

59.5 

1.1 

1.4 

1.8 

2.4 

1980 

53.5 

62.1 

50.5 

58.4 

1.3 

1.5 

1.8 

2.1 

1961 

57.5 

60.3 

54.3 

57.0 

1.4 

1.5 

1.8 

1.9 

1982 

57.7 

57.7 

54.5 

54.5 

1.4 

1.4 

1.8 

1.8 

1983 

61.8 

60.0 

58.1 

56.5 

1.4 

1.3 

2.3 

2.3 

1984 

68.9 

64.7 

65.2 

61.3 

1.4 

2.3 

2.2 

1985 

74.6 

68.1 

71.0 

64.9 

1.3 

1.1 

2.4 

2.2 

1986 

78.7 

71.3 

74.6 

68.2 

1.5 

1.3 

2.6 

2.3 

1987 

81.1 

71.4 

76.9 

67.8 

1.5 

1.2 

2.7 

2.3 

1968 

85.9 

73.7 

81.5 

70.0 

1.7 

1.3 

2.8 

2.3 

Fraber,  K.D.  &  Q.L  Rutledge.  1986.  Pollution  Abatement  and  Control  Expenditures. 
Survey  of  Current  Business,  table  9,  pp.  100-103  (July).  U.S.  Department  of  Com¬ 
merce,  Bureau  of  Economic  Analysis.  Washington,  D.C. 


Bratton,  D.M.  &  Q.L  Rutledge.  1990.  Pollution  Abatement  and  Control  Expenditures, 
1965-88.  Sunrey  of  Current  Business,  table  7,  pp.  36-37  (November).  U.S.  Depart¬ 
ment  of  Commerce,  Bureau  cf  Economic  Analysis.  Washington,  D.C. 


Notes:  Pollution  abatement  and  control  (PAC)  spending  is  for  goods  and  services 
that  U.S.  residents  use  to  produce  cleaner  air  and  water  and  to  dispose  of  solid 
waste.  PAC  spending  consists  of  expenditures  associated  with  pollution  abatement, 
regulation  and  monitoring,  aixl  research  arxj  development.  Data  do  not  include  inter¬ 
est  costs.  Totals  may  not  agree  with  detail  because  of  independent  rounding. 
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Table  10.-Expenditures  for  pollution  abatement,  by  type  of  pollution,  1972-1988. 
(billions  of  ourrent  and  constant  (1982)  dollars] 


Air 

Water 

Solid  waste 

Year 

Current 

Constant 

Current 

Constarrt 

Current 

Constant 

1972 

5.6 

14.6 

8.5 

19.7 

3.3 

7.1 

1973 

7.3 

17.9 

9.7 

21.3 

3.7 

7.6 

1974 

9.1 

18.3 

11.2 

21.5 

4.3 

7.9 

1975 

11.4 

20.8 

13.0 

22.8 

4.7 

7.9 

1976 

12.6 

21.7 

14.9 

24.5 

5.2 

8.4 

1977 

14.1 

22.8 

16.1 

24.7 

6.0 

9.1 

1978 

15.7 

23.8 

19.0 

26.6 

6.5 

9.5 

1979 

18.6 

24.5 

20.8 

36.5 

7.8 

10.2 

1980 

21.9 

24.7 

21.3 

24.7 

8.8 

10.7 

1981 

25.1 

25.9 

20.8 

22.0 

10.0 

10.7 

1982 

25.0 

25.0 

21.2 

21.2 

9.6 

9.6 

1983 

28.6 

26.4 

22.4 

21.5 

10.2 

9.7 

1984 

29.6 

28.6 

25.2 

23.3 

11.8 

10.8 

1985 

31.2 

29.7 

27.6 

24.7 

13.1 

11.5 

1986 

31.2 

30.8 

29.7 

26.5 

14.7 

12.3 

1987 

29.7 

28.1 

32.1 

28.0 

16.6 

13.5 

1988 

31.9 

29.3 

32.2 

27.5 

18.8 

14.6 

Fraber,  K.D.  &  Q.L  Rutledge.  1988.  Pollution  Abatement  and  Control  Expenditures. 
Survey  of  Current  Business,  table  9,  pp.  100-103  (July).  U.S.  Department  of  Com¬ 
merce,  Bureau  of  Eoorromic  Analysis.  Washington,  D.C. 

Bratton,  D.M.  &  Q.L  Rutledge.  1990.  Pollution  Abatement  and  Control  Expenditures, 
1985-88.  Sunrey  of  Cunent  Business,  table  7,  pp.  36-37  (November).  U.S.  Department 
of  Commerce,  Bureau  of  Economic  Analysis.  Washington,  D.C. 

Notes:  Experrditures  are  attributed  to  the  sector  that  performs  the  air  or  water  pollu¬ 
tion  abatement  or  solid  waste  collection  and  disposal.  Data  do  not  indude  interest 
costs.  Totals  may  not  agree  with  detail  because  of  independent  rounding. 
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T able  1 1  .-Expenditures  for  pollution  abatement,  by  sector,  1 972*1 988. 


[billions  of  constant  (1982)  dollars] 


Pollution  abatement  I 

Research  & 

Private  I 

1  Government  I 

development 

Year 

Pers’ll 

Bus.1 

1 

Statel 

■Zll 

ns!i 

cal 

State 

1972 

3.26 

31.50 

0.35 

2.85 

7.07 

0.40 

0.38 

1.26 

0.47 

0.21 

1973 

4.34 

33.23 

0.46 

2.88 

7.46 

0.53 

0.45 

1.30 

0.58 

0.13 

1974 

4.79 

35.18 

0.58 

Z85 

8.39 

0.61 

0.48 

1.25 

0.87 

0.07 

1975 

5.90 

31.50 

0.80 

2.94 

9.27 

0.62 

0.48 

1.12 

0.80 

0.08 

1976 

6.46 

33.23 

0.81 

2.92 

9.73 

0.62 

0.53 

1.22 

0.88 

0.07 

1977 

6.97 

35.18 

0.78 

^95 

9.22 

0.62 

0.62 

1.37 

0.90 

0.08 

1978 

7.37 

36.63 

0.68 

3.10 

10.56 

0.69 

0.64 

1.48 

0.85 

0.08 

1979 

7.09 

38.35 

0.71 

3.15 

10.25 

0.76 

0.64 

1.54 

0.75 

0.09 

1980 

7.16 

37.89 

0.58 

3.29 

9.50 

0.93 

0.61 

1.31 

0.70 

0.08 

1981 

8.20 

37.54 

0.53 

3.23 

7.45 

0.87 

0.61 

1.16 

0.69 

0.04 

1982 

8.32 

35.61 

0.55 

3.27 

6.75 

0.82 

0.58 

1.15 

0.60 

0.03 

1983 

9.73 

36.53 

0.77 

3.38 

6.04 

0.77 

0.55 

1.59 

0.62 

0.03 

1964 

10.57 

39.50 

0.88 

3.51 

6.87 

0.68 

0.55 

1.58 

0.55 

0.02 

1985 

11.34 

41.28 

1.09 

3.72 

7.42 

0.51 

0.60 

1.62 

0.53 

0.02 

1986 

1Z15 

43.07 

1.18 

3.95 

8.14 

0.62 

0.67 

1.69 

0.58 

0.03 

1987 

10.31 

43.78 

1.04 

4.26 

8.58 

0.59 

0.65 

1.74 

0.54 

0.02 

1988 

11.01 

45.54 

1.13 

4.45 

7.87 

0.68 

0.66 

1.74 

0.55 

0.02 

Fraber,  K.D.  &  Q.L  Rutledge.  1986.  Pollution  Abatement  and  Control  Expenditures. 
Survey  of  Current  Business,  table  9,  pp.  100-103  (July).  U.S.  Department  of  Com¬ 
merce,  Bureau  of  Economic  Analysis.  Washington,  D.C. 

Bratton,  D.M.  8  Q.L  Rutledge.  1990.  Pollution  Abatemerrt  and  Control  Expenditures, 
1985-88.  Survey  of  Current  Business,  table  7,  pp.  36-37  (November).  U.S.  Depart¬ 
ment  of  Commerce,  Bureau  of  Ecorx^mic  Analysis.  Washington,  D.C. 

Notes:  Expenditures  are  attributed  to  the  sector  that  performs  the  air  or  water  pollu¬ 
tion  abatement  or  solid  waste  collection  arxl  disposal.  State  also  includes  expendi¬ 
tures  by  local  authorities.  Excludes  agricultural  production  except  feedlot  operations. 
Totals  may  rxt  agree  with  detail  on  preceding  tables  because  of  irxlependent  rounding 
Persl-Personal  consumption  (all  of  which  is  to  purchase  and  operate  motor  vehicle 
emission  abatement  devices).  Bus.>Businsss.  Fed.-Federal  government  Pnrt- 
Private  (-business  spending).  Data  do  not  include  interest  costs. 
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Table  12.-Expendttutes  for  pollution  abatement,  for  selected  industries,  1973-1988. 

(million  dollars) 

Year 

1  Chemicals  and  allied  products  I 

Cost 

le- 

oovered 

Total 

Air 

Water 

Solid 

waste 

Total 

Air 

Water 

Solid 

waste 

1973 

395.9 

164.4 

214.6 

16.8 

502.3 

174.1 

247.6 

80.2 

83.1 

1974 

539.2 

250.6 

264.4 

24.1 

643.3 

203.8 

335.6 

104.0 

104.5 

1975 

780.2 

359.5 

387.7 

35.0 

807.4 

249.9 

430.9 

126.7 

140.7 

1976 

942.0 

319.8 

577.4 

44.7 

983.5 

295.6 

514.7 

173.2 

188.7 

1977 

982.5 

339.9 

593.1 

49.6 

1,238.3 

335.5 

685.2 

217.6 

206.4 

1978 

827.5 

376.3 

385.9 

65.1 

1,473.0 

396.8 

794.1 

280.1 

231.3 

1979 

770.9 

314.6 

360.7 

95.6 

1,867.5 

485.3 

895.2 

287.0 

230.4 

1980 

780.7 

325.9 

350.0 

104.8 

1,851.8 

539.9 

942.9 

368.8 

305.9 

1981 

752.8 

335.0 

322.2 

95.6 

2,047.8 

571.7 

1,069.1 

406.9 

341.1 

1962 

627.6 

272.8 

256.5 

98.3 

2,106.5 

556.1 

1,112.3 

438.2 

345.2 

1983 

395.4 

159.0 

187.4 

49.0 

2,198.2 

624.9 

1,106.0 

467.4 

297.4 

1984 

418.1 

142.9 

212.4 

32.7 

2,345.4 

622.0 

1,206.3 

517.1 

357.5 

1985 

738.1 

193.7 

271.5 

272.5 

2,540.0 

672.9 

1,267.7 

599.4 

268.6 

1986 

624.4 

197.8 

325.5 

101.0 

2,654.3 

646.5 

1,301.8 

705.9 

336.4 

1988 

1,095.0 

370.0 

487.0 

236.5 

Z893.1 

706.4 

1,274.1 

912.6 

443.8 

Year 

Petroleum  and  coal  products 

Cost 

re¬ 

covered 

Total 

Air 

Water 

Solid 

waste 

Total 

Air 

Water 

Solid 

waste 

1973 

321.8 

222.5 

96.1 

3.2 

337.8 

192.5 

125.4 

19.9 

44.3 

1974 

462.3 

341.3 

119.7 

1.3 

420.1 

238.3 

153.3 

28.5 

83.5 

1975 

555.7 

398.2 

155.7 

1.7 

563.1 

339.4 

192.1 

31.7 

137.7 

1976 

441.4 

236.5 

199.8 

5.2 

774.8 

466.1 

263.3 

45.3 

183.8 

1977 

368.5 

167.7 

195.6 

5.3 

948.0 

601.3 

289.3 

57.4 

236.4 

1978 

419.3 

311.2 

100.5 

7.6 

997.4 

636.4 

304.1 

57.0 

261.8 

1979 

534.3 

397.8 

119.4 

17.1 

1,173.8 

750.7 

370.8 

25.3 

324.1 

1980 

531.9 

402.3 

114.2 

15.4 

1,418.0 

910.1 

406.9 

101.0 

506.7 

1981 

590.6 

440.8 

131.7 

18.2 

1,685.5 

1,118.0 

437.2 

130.2 

565.6 

1982 

712.1 

533.2 

165.7 

13.1 

1,800.8 

1,195.1 

472.0 

133.7 

335.3 

1983 

485.0 

308.2 

164.7 

12.0 

1,893.7 

1,203.6 

552.3 

137.9 

524.9 

1984 

311.7 

195.1 

96.8 

19.8 

2,083.5 

1,327.9 

583.8 

171.1 

552.8 

1985 

290.4 

175.0 

88.4 

27.0 

2,063.4 

1,278.5 

586.5 

196.5 

500.0 

1986 

424.3 

273.6 

121.5 

29.2 

2,005.2 

1,230.9 

578.0 

196.4 

496.2 

1988 

482.8 

206.2 

203.7 

70.8 

1,975.0 

1,175.8 

547.1 

252.1 

480.0 

continued 
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Table  12  (continued] .-Expenditures  for  pollution  abatement,  for  selected 
industries,  1973-1968. 

(millions  of  dollars) 

Year 

1  Rubber  and  miscellaneous  plastic  products  I 

1 

Cost 

re¬ 

covered 

Total 

Air 

Water 

Solid 

waste 

Total 

Air 

Water 

Solid 

waste 

1973 

24.2 

13.5 

7.3 

3.3 

42.6 

12.2 

10.1 

20.4 

4.6 

1974 

37.9 

22.2 

13.5 

2.2 

58.8 

15.7 

15.1 

28.2 

19.5 

1975 

31.9 

22.2 

6.6 

3.1 

64.8 

20.7 

16.4 

25.7 

12.5 

1976 

37.4 

24.2 

10.0 

3.1 

80.3 

22.3 

24.0 

34.0 

15.8 

1977 

36.6 

17.4 

13.8 

5.4 

73.8 

19.8 

18.9 

35.1 

7.7 

1978 

27.7 

18.7 

5.5 

3.4 

84.9 

17.7 

23.9 

43.3 

8.0 

1979 

25.1 

12.9 

9.3 

2.9 

111.7 

32.2 

29.6 

49.9 

13.6 

1980 

21.7 

12.6 

6.9 

2.3 

106.2 

30.4 

27.6 

50.2 

18.1 

1981 

21.8 

15.3 

5.9 

6.5 

118.3 

29.8 

29.4 

58.8 

14.0 

1982 

25.2 

14.8 

7.7 

2.7 

90.2 

22.2 

28.2 

39.8 

7.0 

1983 

23.6 

12.0 

3.8 

7.8 

165.8 

50.9 

52.8 

62.0 

6.6 

1984 

33.4 

20.5 

7.0 

5.8 

168.0 

51.1 

48.7 

68.1 

9.9 

1985 

29.7 

21.3 

3.2 

5.2 

193.1 

46.7 

55.6 

90.8 

10.0 

1986 

36.0 

20.1 

9.7 

6.2 

226.2 

50.9 

52.0 

123.3 

15.1 

1988 

40.8 

21.7 

11.3 

7.8 

227.2 

62.5 

35.2 

129.3 

18.7 

Year 

1  Stone,  clay,  artd  glass  products  I 

Cost 

re¬ 

covered 

1  Capital  expenditures  I 

Total 

Air 

Water 

Solid 

waste 

Total 

Air 

Water 

Solid 

waste 

1973 

150.7 

131.6 

14.4 

4.7 

117.0 

73.7 

16.4 

27.0 

24.5 

1974 

208.8 

185.8 

13.1 

10.0 

152.9 

98.7 

24.7 

29.4 

33.1 

1975 

173.5 

152.7 

16.7 

4.1 

171.8 

109.7 

28.3 

33.8 

41.7 

1976 

104.7 

82.2 

18.9 

3.6 

192.1 

122.8 

30.3 

39.0 

59.3 

1977 

133.4 

85.8 

39.1 

8.6 

214.5 

141.7 

28.0 

44.5 

68.7 

1978 

123.8 

96.1 

28.0 

3.7 

251.1 

163.7 

33.2 

54.2 

74.8 

1979 

145.6 

110.2 

25.4 

10.0 

293.6 

188.0 

45.1 

60.5 

82.4 

1980 

151.0 

123.1 

17.9 

10.0 

301.7 

182.1 

48.2 

71.4 

83.9 

1981 

188.5 

165.5 

13.8 

9.2 

310.7 

191.0 

47.3 

72.5 

91.5 

1962 

105.2 

84.9 

14.0 

6.3 

260.2 

142.8 

44.0 

39.8 

56.0 

1983 

95.9 

57.9 

9.8 

28.2 

320.4 

179.9 

55.8 

84.6 

45.2 

1984 

84.0 

65.6 

13.1 

5.2 

377.9 

215.0 

64.2 

98.7 

46.2 

1965 

61.9 

44.4 

9.9 

7.5 

393.2 

217.2 

66.7 

109.3 

31.5 

1966 

84.4 

53.1 

13.7 

17.6 

423.6 

237.0 

68.2 

118.3 

46.7 

1988 

62.3 

42.6 

13.6 

6.1 

410.7 

247.7 

50.6 

112.6 

103.3 

continued 
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ENVIRONMENTAL  QUALITY 


Table  12  (continued) .-Expenditures  for  pollution  abatement,  for  selected 
industries,  1973-1968. 

(miliions  cf  dollars) 

Year 

Primary  metal  industries 

Cost 

re¬ 

covered 

Total 

Air 

Water 

Solid 

waste 

Total 

Air 

Water 

Solid 

waste 

1973 

498.6 

397.2 

84.7 

16.8 

466.8 

264.7 

148.3 

53.8 

51.5 

1974 

646.8 

510.5 

132.7 

12.5 

590.2 

339.6 

181.2 

69.5 

76.9 

1975 

833.5 

640.6 

187.5 

5.4 

715.2 

429.9 

209.4 

75.9 

95.3 

1976 

833.7 

632.5 

197.8 

3.4 

895.8 

575.7 

229.5 

90.7 

100.7 

1977 

874.6 

616.0 

250.2 

8.4 

1,122.3 

721.6 

268.3 

132.3 

126.3 

1978 

791.8 

563.3 

219.1 

9.4 

1,321.4 

809.6 

333.0 

178.9 

141.7 

1979 

823.1 

588.8 

227.3 

6.9 

1,587.2 

981.7 

442.0 

163.5 

241.8 

1980 

740.0 

539.7 

180.7 

19.6 

1,677.3 

998.2 

463.2 

215.3 

169.5 

1981 

728.2 

567.2 

144.1 

16.9 

1,911.8 

1,111.9 

549.2 

250.7 

189.7 

1962 

569.8 

423.1 

133.7 

13.0 

1,513.6 

897.2 

448.4 

167.6 

148.5 

1983 

225.3 

147.6 

100.2 

7.5 

1,615.6 

904.3 

454.6 

256.7 

95.4 

1984 

274.0 

175.2 

72.9 

26.0 

1,769.7 

1,017.3 

450.7 

301.7 

171.6 

1985 

252.9 

142.9 

84.3 

25.6 

1,863.0 

1,067.0 

517.4 

278.7 

136.8 

1986 

225.9 

102.8 

74.6 

48.4 

1,721.9 

968.5 

509.4 

264.1 

184.6 

1988 

309.8 

167.3 

100.6 

41.8 

1,746.6 

965.8 

468.5 

311.2 

189.8 

Year 

1  Fabricated  metal  products  I 

Cost 

re¬ 

covered 

Total 

Air 

Water 

Solid 

waste 

Total 

Air 

Water 

Solid 

waste 

1973 

63.7 

39.6 

21.5 

2.7 

84.8 

27.0 

35.7 

22.2 

9.1 

1974 

90.5 

56.4 

28.2 

5.9 

110.1 

34.5 

44.9 

30.7 

8.2 

1975 

77.5 

46.9 

29.0 

1.7 

109.5 

32.6 

45.7 

31.3 

7.5 

1976 

72.9 

35.5 

34.1 

3.4 

124.3 

35.4 

52.7 

36.1 

6.3 

1977 

76.7 

32.5 

39.2 

5.0 

149.2 

40.3 

66.1 

42.8 

3.5 

1978 

61.6 

33.1 

26.2 

2.3 

168.7 

42.1 

73.8 

52.8 

4.5 

1979 

66.1 

36.7 

24.5 

4.9 

220.9 

57.0 

99.7 

64.2 

13.4 

1980 

76.4 

37.5 

34.8 

4.2 

219.2 

49.0 

88.2 

81.9 

23.9 

1981 

75.7 

37.5 

30.4 

7.6 

230.5 

51.6 

93.4 

85.0 

21.5 

1982 

95.9 

57.9 

43.3 

6.7 

223.5 

48.6 

103.4 

71.5 

13.0 

1963 

70.6 

27.0 

32.9 

10.6 

366.3 

81.9 

137.8 

146.6 

17.7 

1984 

125.3 

25.2 

82.5 

17.6 

348.5 

64.9 

128.2 

155.4 

37.0 

1985 

116.9 

40.4 

59.7 

16.8 

406.1 

79.4 

163.2 

165.5 

15.4 

1986 

135.8 

36.7 

80.9 

18.2 

502.5 

95.6 

187.7 

219.2 

27.1 

1988 

148.8 

45.4 

75.3 

26.1 

688.9 

135.0 

267.8 

286.0 

29.1 

continued 
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Part  II.  Environmental  Data  and  Trends 


Table  12  (continued) .-Expenditures  for  pollution  abatement,  for  selected 
industries,  1973-1988. 

(millions  of  dollars) 


1973  56.3  36.6  15.6  4.1  72.5  19.7  23.0  29.9  14.3 

1974  67.7  41.9  17.6  8.1  91.7  24.3  29.1  38.2  11.0 

1975  60.5  37.5  20.8  2.3  98.0  28.4  33.7  36.0  11.9 

1976  69.4  44.8  21.8  2.9  117.9  30.8  37.7  49.6  15.9 

1977  90.2  42.3  42.4  5.5  135.4  33.1  49.8  52.6  17.6 

1978  81.5  41.2  27.8  12.6  158.8  41.0  54.4  63.1  14.8 

1979  84.5  38.5  38.2  7.8  200.2  50.1  69.0  81.1  19.9 

1980  74.5  34.0  34.9  5.6  206.4  48.0  73.0  85.3  17.6 

1981  67.1  30.9  28.0  8.2  220.9  47.3  81.6  91.7  18.1 

1982  78.2  29.2  42.2  6.8  207.6  46.6  85.3  75.7  11.4 

1983  51.0  17.7  19.0  14.3  290.5  58.0  105.0  127.5  18.8 

1984  43.1  13.8  22.6  6.7  314.4  68.4  115.7  130.3  15.8 

1985  69.0  21.2  35.1  12.7  344.0  76.0  119.9  147.7  12.1 

1986  48.7  16.7  25.7  6.3  358.8  81.4  128.3  149.1  12.6 

1988  77.2  21.8  33.2  22.3  373.1  68.4  101.2  203.4  14.7 


1973  52.7  27.0  22.2  3.5  87.2  20.2  38.9  28.1  18.5 

1974  55.6  24.6  28.0  3.1  88.6  22.7  39.8  26.2  20.3 

1975  52.3  22.7  26.2  3.3  97.3  27.6  43.1  26.7  14.3 

1976  56.4  23.0  31.3  4.1  109.9  26.8  50.8  32.3  23.7 

1977  63.8  23.0  36.0  4.9  128.1  28.0  63.2  37.1  16.0 

1978  72.2  32.9  36.0  3.3  148.6  30.7  71.7  46.1  12.9 

1979  90.9  41.8  42.0  7.1  182.3  46.7  82.8  52.8  24.1 

1980  79.0  43.5  27.1  8.4  205.0  45.2  87.8  71.9  17.0 

1981  97.1  48.7  41.0  7.4  247.1  51.8  106.2  88.8  22.0 

1982  105.9  58.1  40.9  6.9  260.2  55.1  116.6  88.7  14.2 

1983  97.0  43.8  45.1  8.0  353.8  77.3  142.0  134.5  15.1 

1984  112.4  38.3  59.5  14.8  364.0  74.6  150.3  139.1  18.3 

1985  137.7  45.4  74.1  18.3  428.2  78.0  174.0  178.3  15.2 

1986  125.1  46.6  61.5  17.0  530.8  88.3  210.9  231.5  19.4 

1988  154.2  80.6  54.6  19.0  573.2  92.2  189.9  291.1  39.1 

continued 
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ENVIRONMENTAL  QUALITY 


Table  12  (continued)  .-Expenditures  for  pollution  abatement,  for  selected 
industries,  1973-19M. 


(millions  of  dollars) 


Year 

Cost 

re¬ 

covered 

Total 

Air 

Water 

Solid 

waste 

Total 

Air 

Water 

Solid 

waste 

1973 

101.2 

52.6 

41.7 

6.9 

129.8 

35.2 

51.1 

43.4 

20.1 

1974 

103.4 

52.7 

41.5 

9.2 

154.8 

44.8 

59.5 

50.5 

13.6 

1975 

75.4 

32.1 

36.4 

6.8 

168.3 

52.2 

66.4 

49.7 

13.4 

1976 

78.5 

21.1 

53.6 

3.8 

197.9 

56.9 

83.5 

57.6 

14.5 

1977 

82.6 

36.9 

39.4 

6.3 

233.9 

60.6 

97.3 

76.1 

13.5 

1978 

139.5 

71.0 

57.9 

10.7 

280.5 

77.3 

110.2 

93.0 

16.6 

1979 

189.5 

120.1 

59.5 

99.9 

331.8 

96.4 

126.3 

109.1 

36.9 

1980 

275.0 

201.4 

60.7 

12.9 

401.5 

110.7 

137.4 

153.2 

24.6 

1981 

283.3 

209.2 

60.0 

14.2 

426.1 

117.5 

150.7 

157.7 

19.3 

1982 

108.3 

59.7 

36.5 

12.1 

396.5 

105.6 

153.5 

137.6 

18.2 

1983 

98.3 

33.0 

55.0 

10.2 

560.3 

157.5 

224.2 

178.6 

22.3 

1984 

207.6 

71.3 

116.9 

19.4 

685.6 

192.9 

280.1 

212.6 

22.7 

1985 

456.5 

254.5 

165.1 

36.9 

738.8 

194.5 

283.9 

260.3 

23.7 

1986 

541.1 

432.4 

81.8 

26.8 

839.0 

195.7 

338.5 

304.9 

28.2 

1988 

210.2 

87.6 

80.4 

42.2 

891.9 

215.7 

239.0 

437.1 

38.7 

1  Instruments  arxf  related  products  I 

Cost 

Year 

Total 

Solid 

Air  Water  waste 

Total 

Air  Water 

Solid 

waste 

re¬ 

covered 

1973 

11.8 

3.0 

5.6 

3.2 

21.9 

2.0 

11.3 

8.6 

2.2 

1974 

15.7 

3.6 

6.7 

5.5 

34.1 

4.9 

15.0 

14.3 

3.5 

1975 

29.6 

11.2 

17.3 

1.1 

38.5 

5.9 

19.5 

13.2 

4.3 

1976 

32.3 

10.9 

12.2 

9.3 

45.7 

8.7 

22.3 

14.8 

11.6 

1977 

24.4 

14.5 

8.5 

1.4 

47.3 

9.0 

23.0 

15.4 

6.1 

1978 

16.9 

6.8 

9.5 

0.6 

55.8 

7.3 

26.9 

21.6 

5.0 

1979 

23.2 

13.0 

7.7 

2.5 

69.2 

10.6 

30.7 

27.9 

15.2 

1980 

27.2 

11.3 

12.7 

3.2 

77.1 

11.3 

33.7 

32.1 

11.8 

1981 

40.1 

14.4 

23.7 

2.1 

90.4 

12.8 

40.0 

37.9 

9.4 

1982 

30.0 

18.7 

9.8 

1.4 

80.2 

12.9 

33.9 

33.3 

10.3 

1983 

21.1 

10.4 

9.5 

1.2 

163.8 

25.0 

53.9 

85.0 

11.2 

1984 

23.7 

10.9 

11.1 

1.7 

161.9 

23.6 

67.3 

70.8 

w/h 

1985 

24.8 

13.8 

7.8 

3.1 

165.1 

24.2 

71.8 

69.1 

10.9 

1986 

18.8 

10.8 

5.1 

2.9 

164.4 

19.9 

78.6 

66.0 

12.0 

1988 

30.7 

15.5 

11.8 

3.4 

175.6 

21.7 

61.7 

91.3 

19.5 

continued 


Part  II.  Environmental  Data  and  Trends 


Table  12  (continued)  .-Expenditures  for  pollution  abatement,  for  selected 
industries,  1973-1968. 

(millions  of  dollars) 


Food  ar>d  kirxlred  products 


Year 

Cost 

re¬ 

covered 

Total 

Air 

Water 

Solid 

waste 

Total 

Air 

Water 

Solid 

waste 

1973 

196.7 

77.6 

104.8 

14.3 

203.1 

39.1 

110.4 

53.6 

32.6 

1974 

199.2 

73.4 

111.7 

14.3 

268.9 

48.8 

143.5 

76.8 

52.2 

1975 

180.9 

75.6 

93.9 

11.4 

294.2 

53.2 

153.7 

87.7 

62.6 

1976 

207.5 

102.5 

97.6 

7.4 

345.9 

57.7 

187.5 

100.5 

63.7 

1977 

183.9 

67.9 

103.6 

12.5 

357.1 

56.2 

211.6 

80.5 

53.3 

1978 

175.0 

67.7 

94.4 

12.9 

412.0 

69.4 

243.2 

90.4 

57.1 

1979 

182.7 

57.9 

111.1 

13.6 

504.2 

91.0 

297.9 

115.3 

80.3 

1980 

208.2 

61.7 

133.0 

13.5 

519.4 

81.6 

314.3 

123.6 

79.5 

1981 

173.5 

53.9 

104.8 

14.8 

579.1 

78.3 

343.3 

157.5 

91.2 

1982 

169.3 

47.4 

110.9 

11.0 

522.1 

77.1 

328.1 

116J2 

51.1 

1983 

153.8 

37.7 

105.1 

10.9 

649.6 

96.1 

402.3 

151.3 

32.7 

1984 

154.5 

50.6 

91.8 

12.2 

714.4 

101.3 

458.1 

155.0 

43.7 

1985 

155.1 

66.2 

77.4 

11.7 

832.1 

106.3 

525.2 

201.0 

33.4 

1986 

185.8 

61.9 

106.2 

15.7 

932.1 

126.0 

559.9 

246.1 

w(h 

1988 

211.0 

100.2 

91.0 

19.8 

761.5 

157.8 

325.6 

278.1 

110.6 

1  Textile  mill  products 

Cost 

Solid 

Solid 

re- 

Year 

Total 

Air 

Water 

waste 

Total 

Air 

Water 

waste 

covered 

1973 

29.2 

10.3 

17.7 

1.2 

38.8 

6.3 

23.5 

9.0 

2.8 

1974 

32.0 

12.7 

17.7 

1.7 

54.0 

9.4 

31.3 

13.3 

2.5 

1975 

43.0 

19.7 

22.2 

1.1 

50.7 

9.4 

29.4 

12.0 

w/h 

1976 

53.3 

9.2 

42.6 

1.6 

65.3 

9.2 

41.8 

14.3 

8.4 

1977 

36.7 

20.7 

14.7 

1.4 

75.0 

10.9 

46.4 

31.0 

6.6 

1978 

59.7 

42.7 

15.4 

1.6 

92.5 

19.0 

51.6 

21.9 

w/h 

1979 

39.2 

21.9 

15.2 

2.1 

101.7 

19.0 

60.2 

22.5 

10.5 

1980 

59.5 

32.5 

23.6 

3.5 

115.8 

16.6 

50.3 

39.9 

13.4 

1981 

48.0 

27.2 

16.2 

4.6 

106.5 

18.9 

60.2 

29.4 

18.2 

1982 

22.0 

12.2 

6.2 

3.6 

74.7 

14.8 

41.4 

18.3 

7.6 

1983 

18.7 

9.4 

8.4 

0.9 

101.1 

21.3 

54.5 

25.4 

5.4 

1984 

20.9 

12.8 

6.3 

1.8 

122.2 

25.8 

68.4 

28.0 

5.3 

1985 

24.7 

12.2 

10.3 

2.1 

146.9 

30.9 

82.6 

35.4 

3.3 

1986 

25.5 

12.3 

10.5 

2.6 

161.6 

28.5 

94.9 

38.2 

w/h 

1988 

18.9 

8.0 

8.0 

2.9 

114.8 

30.5 

48.8 

35.3 

10.7 

continued 
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ENVIRONMENTAL  QUALITY 


Table  12  (continued)  .-Expenditures  for  pollution  abatement,  for  selected 
industries,  1 973-1 9M. 

(millions  of  dollars) 

Year 

Lumber  and  wood  products 

Cost 

re¬ 

covered 

Total 

Air 

Water 

Solid 

waste 

Total 

Air 

Water 

Solid 

waste 

1973 

62.7 

41.5 

11.7 

9.6 

61.6 

14.9 

18.5 

28.2 

7.6 

1974 

81.1 

58.4 

7.6 

15.0 

64.2 

19.5 

14.0 

30.8 

12.8 

1975 

75.1 

46.4 

7.7 

21.0 

70.5 

22.7 

19.6 

28.3 

17.4 

1976 

51.1 

29.5 

9.2 

12.5 

81.3 

26.6 

21.1 

33.6 

25.5 

1977 

59.9 

33.9 

19.1 

6.9 

73.4 

20.4 

19.2 

33.9 

15.3 

1978 

84.5 

46.9 

25.6 

12.0 

90.7 

27.7 

19.4 

43.7 

26.7 

1979 

93.6 

67.5 

12.3 

13.8 

115.4 

40.2 

25.5 

49.7 

28.4 

1980 

81.5 

55.8 

15.6 

10.1 

129.1 

39.6 

32.9 

56.4 

37.6 

1961 

78.5 

49.2 

10.5 

18.8 

134.7 

43.2 

26.9 

64.6 

29.7 

1982 

33.2 

20.0 

11.7 

1.5 

87.1 

26.4 

23.4 

37.3 

16.6 

1983 

25.2 

18.0 

4.0 

3.2 

102.8 

31.1 

27.8 

43.9 

9.0 

1984 

48.5 

24.1 

18.8 

5.7 

114.2 

41.2 

30.7 

42.4 

13.6 

1985 

34.5 

15.2 

6.3 

13.0 

139.1 

41.8 

35.3 

62.0 

10.4 

1986 

33.3 

17.8 

11.0 

4.6 

178.9 

61.7 

42.6 

74.7 

14.7 

1988 

44.5 

31.6 

7.5 

5.4 

215.9 

84.0 

47.5 

84.4 

24.0 

1  Paper  and  allied  products  I 

Cost 

1  Total 

Solid 

Solid 

re- 

Air  Water  waste 

Total 

Air  Water  waste 

covered 

1973 

339.6 

166.4 

161.0 

12.1 

220.5 

59.2 

118.1 

43.2 

54.6 

1974 

476.9 

270.8 

193.2 

12.9 

289.0 

81.2 

152.0 

55.7 

84.8 

1975 

605.3 

323.0 

266.0 

16.3 

344.0 

100.9 

185.5 

57.5 

112.2 

1976 

486.6 

180.6 

278.6 

27.3 

430.3 

123.3 

239.1 

67.3 

137.6 

1977 

427.4 

134.1 

261.7 

31.6 

529.0 

133.5 

309.0 

86.4 

150.8 

1978 

341.6 

123.9 

189.0 

28.7 

622.0 

158.4 

357.6 

105.6 

175.6 

1979 

428.4 

207.0 

180.6 

38.8 

696.2 

176.6 

400.5 

121.1 

161.5 

1980 

339.6 

197.4 

111.2 

31.0 

762.1 

196.2 

436.7 

129.1 

248.1 

1981 

285.5 

168.0 

86.5 

31.1 

829.7 

211.8 

469.9 

148.0 

296.5 

1982 

313.4 

190.0 

93.7 

29.7 

796.0 

206.7 

455.2 

134.1 

213.7 

1983 

216.1 

122.3 

65.9 

27.9 

919.1 

226.5 

508.9 

183.6 

255.3 

1984 

262.3 

151.9 

68.2 

42.1 

1,060.1 

280.7 

566.1 

213.2 

118.4 

1985 

332.4 

190.9 

106.0 

35.6 

1,120.8 

313.0 

573.4 

234.4 

107.3 

1986 

271.3 

137.1 

96.9 

37.3 

1,154.6 

319.2 

565.7 

269.7 

133.8 

1988 

417.7 

233.4 

97.2 

87.1 

1,201.7 

374.4 

520.0 

309.4 

245.6 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  Pollution  abatement 
costs  and  expenditures,  annual.  Current  industrial  reports,  MA-200.  Washington,  D.C. 

Notes:  The  survey  was  not  conducted  in  1987.  w/h>^hheld  to  avoid  disclosing  opera¬ 
tions  of  individual  companies. 
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Table  13.-Expenditures  on  the  environment,  by  state  and  local  governments, 
1970-1988. 

(thousand  dollars) 


Year 

Natural 

resources 

Parks  & 
recreation 

Sewerage 

Solid  waste 
manage  me  rt 

1970 

2,732 

1,888 

2,167 

1,246 

1971 

3,082 

2,109 

2,646 

1,441 

1972 

3,122 

2,318 

3,259 

1,586 

1973 

3,278 

2,561 

3,604 

1,718 

1974 

3,881 

2,951 

4,080 

1,915 

1975 

4,223 

3,482 

5,262 

2,176 

1978 

4,682 

3,864 

5,937 

2,302 

1977 

4,049 

4,919 

7,052 

2,374 

1978 

4,225 

5,270 

7,142 

2,727 

1979 

4,706 

5,896 

8,795 

2,992 

1980 

5,509 

6,520 

9,892 

3,322 

1981 

6,175 

7,064 

11,121 

3,777 

1982 

6,567 

7,501 

10,806 

4,134 

1983 

7,082 

8,050 

11,239 

4,364 

1984 

7,421 

8,344 

11,516 

4,710 

1985 

8,357 

9,160 

12,186 

5,212 

1988 

9,074 

10,164 

13,307 

5,835 

1987 

9,943 

11,018 

15,148 

6,499 

1988 

10,238 

12,069 

16,328 

7,350 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  1982.  Historical  Sta¬ 
tistics  on  Governmental  Finances  and  Employment  QC82(8)-4.  Washington,  D.C. 


U.S.  Department  of  Commerce,  Bureau  of  the  Census.  Qoverrvnental  Finances,  series 
OF  No.  5,  annual. 

Note:  Historical  trend  data  are  available  from  1902,  as  reported  in  Sources  above. 
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Table  14.-Risks  and  oost-effectiveness  of  selected  regulations,  by  cost  per  premature 
death  averted. 


Health 
Year  or 

Regulation*  issued  safety 

Agency 

Baseline 
mortality 
risk  per 
milibn 
exposed 

Cost  per 
premature 
death 
averted 
(milibn 
1990$) 

Unvented  Space  Heater  Ban 

1980 

S 

CPSC 

1,890 

0.1 

Aircraft  Cabin  Fire  Protection  Std. 

1985 

S 

FAA 

5 

0.1 

Auto  Passive  Restraint/Seat  Belt  Std. 

1984 

S 

NHTSA 

6,370 

0.1 

Steering  Column  Protection  Std.** 

1987 

S 

NHTSA 

385 

0.1 

Underground  Construction  Stds.*** 

1989 

S 

OSHA-S 

38,700 

0.1 

Trihabmethane  Drinking  Water  Stds. 

1979 

H 

EPA 

420 

0.2 

Aircraft  Seat  Cushion  Flammability  Std. 

1984 

S 

FAA 

11 

0.4 

Abohal  and  Drug  Control  Stds.*** 

1985 

H 

FRA 

81 

0.4 

Auto  Fuel-System  Integrity  Std. 

1975 

S 

NHTSA 

343 

0.4 

Stds.  for  Servbing  Auto  Wheel  Rims*** 

1984 

S 

OSHA-S 

630 

0.4 

Aircraft  Floor  Emerertcy  Lighting  Std. 

1984 

S 

FAA 

2 

0.6 

Concrete  &  Masonry  Construct.  Std.*** 

1988 

S 

OSHA-S 

630 

0.6 

Crane  Suspended  Pens.  PlatPm  Std.*** 

1988 

S 

OSHA-S 

81,000 

0.7 

Passive  Restrainsts  •  Truck  &  Bus  (P) 

1989 

S 

NHTSA 

6,370 

0.7 

Side-Impact  Stds.  for  Autos  (Dynamb) 

1990 

S 

NHTSA 

na 

0.8 

ChiWren’s  Sleepwear  FlamTity  Ban**** 

1973 

S 

CPSC 

29 

0.8 

Auto  Side  Door  Support  Stds. 

1970 

s 

NHTSA 

2,520 

0.8 

Low-Alt  Windsh’r  Equip.  &  Train.  Std. 

1988 

s 

FAA 

na 

1.3 

Electrical  Equips  Stds.  (Metal  Mines) 

1970 

s 

MSHA 

na 

1.4 

Trenching  $  Excavation  Stds.*** 

1989 

s 

OSHA-S 

14.310 

1.5 

T raffb  Abrt  &  Collision  Avoidance  Sys. 

1988 

s 

FAA 

na 

1.5 

Hazard  Communication  Std.*** 

1983 

s 

OSHA-S 

1,800 

1.6 

Side-Impact  -  Tmck,  Buss  &  MPV  (P) 

1989 

s 

NHTSA 

na 

2.2 

Grain  Dust  Explosion  Prsv’n  Stds*** 

1987 

s 

OSHA-S 

9,450 

2.8 

Rear  Lap/Shoulder  Belts  for  Autos 

1989 

s 

NHTSA 

na 

3.2 

Radbnudides  -  Uran.  Mines  Stds.*** 

1984 

H 

EPA 

6,300 

3.4 

Benzene  NESHAP  (Fugitive  Emis'n) 

1984 

H 

EPA 

1,470 

3.4 

Ethybne  Dibromide  Drinking  Water  Std. 

1991 

H 

EPA 

na 

5.7 

Benzene  NESHAP  (Coke  By-Prod.)*** 

1988 

H 

EPA 

na 

6.1 

Asbestos  Occup'l  Exposure  Limit*** 

1972 

H 

OSHA-H 

3,015 

8.3 

Benzene  Occup'l  Exposure  Limit*** 

1987 

H 

OSHA-H 

39,600 

8.9 

Etoctrical  Equip.  Stds.  (Coal  Mines)*** 

1970 

S 

MSHA 

na 

9.2 

Arsenb  Emis’n  Stds.  -  Glass  Plants 

1986 

H 

EPA 

2,660 

13.5 

Ethybne  Oxide  Occup’l  Expos.  Limit*** 

1984 

H 

OSHA-H 

1,980 

20.5 

Arsenic^Copper  NESHAP 

1986 

H 

EPA 

63,000 

23.0 

Haz  Waste  List  -  Petrol.  Refia  Sludge 

1990 

H 

EPA 

210 

27.6 

continued 
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Table  14  (continued)  .-Risks  and  cost-effectiveness  of  selected  regulations,  by  cost  per 
premature  death  averted. 


Regulation* 

Year 

issued 

Health 

or 

safety 

Agency 

Baseline 
iTK>rtality 
risk  per 
million 
exposed 

Cost  per 
premature 
death 
averted 
(million 
1990$) 

Cover/Move  Uran.  TaiPgs  (InacL  Sites) 

1983 

H 

EPA 

30,100 

31.7 

Benezene  NESHAP  (Trans.  Oper'ns) 

1990 

H 

EPA 

na 

32.9 

Cover/Move  Uraa  Tailings  (Act  Sites) 

1983 

H 

EPA 

30,100 

45.0 

Acrybnitiile  Occupl  Expos.  Limit*** 

1978 

H  OSHA-H 

42,300 

51.5 

Coke  Ovens  Occupl  Expos.  Limit*** 

1976 

H  OSHA-H 

7,200 

63.5 

LockoutH'agout*** 

1989 

S 

OSHA-S 

4 

70.9 

Asbestos  Occupl  Expos.  Limit*** 

1986 

H  OSHA-H 

3,015 

74.0 

Arsenic  Occup'l  Expos.  Limit*** 

1978 

H 

OSHA-H 

14800 

106.9 

Asbestos  Ban 

1989 

H 

EPA 

na 

110.7 

Diethyistilbestrol  (DES)  Cattlefeed  Ban 

1979 

H 

FDA 

22 

124.8 

Benezene  NESHAP  (Waste  Oper’ns) 

1990 

H 

EPA 

na 

168.2 

1,2-Dichloropropane  Drink.  Water  Std. 

1991 

H 

EPA 

na 

653.0 

Haz  Waste  Land  Disposal  Ban  (1st  3rd) 

1988 

H 

EPA 

2 

4,190.4 

Municipal  Solid  Waste  Landfill  Std.  (P) 

1988 

H 

EPA 

<1 

19,107.0 

Formaldehyde  Occupl  Expos.  Limit*** 

1987 

H  OSHA-H 

31 

86,201.8 

Atrazine/Alachbr  Drinking  Water  Std. 

1991 

H 

EPA 

na 

92,069.7 

Haz  Waste  List  -  Wood  Preser.  Chems. 

1990 

H 

EPA 

<1 

5,700,000.0 

Source:  J.F.  Morrall,  III.  1986.  A  Review  of  the  Record.  Regulation,  vol.  10,  no.  2,  p.  30. 
Updated  by  the  Author,  et  al.  AS  IN:  Executive  Office  of  the  President,  The  Budget  for 
Fiscal  Year  1992. 

Notes:  *«70-year  lifetime  exposure  assumed  unless  otherwise  specified.  **>50-year  life¬ 
time  exposure.  ***>45-year  lifetime  exposure.  ****si2-year  lifetime  exposure,  na^rwt 
available.  Agency  abreviations-CPSC:  Consumer  Product  Safety  Commission;  MSHA: 
Mine  Safety  and  Health  Administration;  EPA:  Environmental  Protection  Agency;  NHTSA: 
National  Highway  Traffic  Safety  Administration;  FAA:  Federal  Aviation  Administration; 

'  FRA:  Federal  Railroad  Administration;  FDA:  Food  and  Drug  Administration;  OSHA-H:  Oo- 
cupational  Safety  and  Health  Administration,  Health  Standards;  OSHA-S:  Occupational 
Safety  and  Health  Administration,  Safety  Standards. 
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Table  15.-Environmental  Impact  Statements  filed,  by  federal  agency.  1979-1990. 


Agency 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

Agriculture 

172 

104 

102 

89 

59 

85 

117 

118 

75 

68 

89 

136 

Commerce 

54 

53 

36 

25 

14 

24 

10 

8 

9 

3 

5 

8 

Defense 

1 

1 

1 

1 

1 

0 

0 

0 

2 

0 

0 

0 

Air  Force 

8 

3 

7 

4 

6 

5 

7 

8 

9 

6 

11 

19 

Army 

40 

9 

14 

3 

6 

5 

5 

2 

10 

8 

9 

9 

COE 

182 

150 

186 

127 

119 

118 

106 

91 

76 

69 

40 

48 

Navy 

11 

9 

10 

6 

4 

9 

8 

13 

9 

6 

4 

19 

Energy 

28 

45 

21 

24 

19 

14 

4 

13 

11 

9 

6 

11 

EPA 

84 

71 

96 

63 

67 

42 

16 

18 

19 

23 

25 

31 

QSA 

13 

11 

13 

8 

1 

0 

4 

0 

1 

3 

0 

4 

HUD 

170 

140 

140 

93 

42 

13 

15 

18 

6 

2 

7 

5 

Interior 

126 

131 

107 

127 

146 

115 

105 

98 

110 

117 

81 

68 

Transportation 

277 

189 

221 

183 

169 

147 

126 

110 

101 

96 

90 

100 

TVA 

9 

6 

4 

0 

2 

1 

0 

1 

0 

0 

0 

3 

Other 

98 

44 

76 

55 

22 

21 

26 

15 

17 

20 

23 

18 

Total 

1,273 

966  1,033 

808 

677 

577 

549 

521 

455 

430 

370 

477 

Source:  U.S.  Environmental  Protection  Agency,  Office  of  Federal  Activities,  unpublished  data. 
Washington,  D.C. 


Notes:  Years  refer  to  calendar  years.  Number  of  Environmental  Impact  Statements  (EISs) 
Includes  draft  EISs,  EIS  supplements,  and  final  EISs  filed  during  the  specified  year.  Some 
proposed  projects  may  have  several  draft  and  final  EISs  filed  over  a  period  of  years.  HUD« 
Department  of  Housing  and  Urban  Development  EPA-U.S.  Environmental  Protection  Agency. 
QSA-Qeneral  Sen/loes  Administratioa  TVA>Tennessee  Valley  Authority. 
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Energy 

Energy  use  is  a  key  component  of  the  national  standard  of  living 
but  the  extraction  of  fuels  and  the  production  of  energy  can  have  signif¬ 
icant  environmental  impacts.  Data  are  presented  on  the  nation’s  energy 
production,  imports,  exports,  and  consumption. 

Highlights  include  the  following  trends: 

•  Total  U.S.  energy  production  has  remained  stable  for  the 
past  two  decades;  oil,  coal,  and  natural  gas  are  the 
dominant  fuels. 

•  Currently  the  United  States  produces  82  percent  of  the 
energy  it  consumes;  most  of  the  imported  energy  is  crude 
oil  and  natural  gas. 

•  Consumption  of  energy  in  the  tOrm  of  electricity 
continues  to  increase. 

•  Energy  consumption  per  capita  has  resumed  an  upward 
path  after  decreasing  in  the  early  1980s. 

•  Energy  consumption  per  dollar  of  GNP  has  leveled  off 
after  decreasing  in  the  decade  after  1973. 

•  More  miles  are  being  traveled  per  capita  in  personal 
vehicles  but,  with  increased  fuel  efficiency,  fuel 
consumption  per  capita  remains  constant. 
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quadrillion  Btu 
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Source;  See  Table  16. 


Source:  See  Table  22. 
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1955  1960 


1980  1985 


I  Residential  &  commercial 


I  Transportation 


1950  1955 

1960  1965 

1970  1975  1980 

1985 

1990 

i  Petroleum  &  natural  gas 

Other  energy  sources 

Source:  See  Table  25. 

f 
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Figure  14.--Personal  passenger  vehicle  fuel  efficiency,  1970-1989. 


gallons 
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Table  16.-U.S.  energy  production,  by  source,  1950-1990. 
(quadrillion  Btu) 


Natural  Crude  oil  Hydro- 

Year _ Coal _ gas  &NGPL  electric  Nuclear  Other  Total 


1950 

14.06 

1955 

12.37 

1960 

10.82 

1961 

10.45 

1962 

10.90 

1963 

11.85 

1964 

12.52 

1965 

13.06 

1966 

13.47 

1967 

13.83 

1968 

13.61 

1969 

13.86 

1970 

14.61 

1971 

13.19 

1972 

14.09 

1973 

13.99 

1974 

14.07 

1975 

14.99 

1976 

15.65 

1977 

15.76 

1978 

14.91 

1979 

17.54 

1980 

18.60 

1981 

18.38 

1982 

18.64 

1983 

17.25 

1984 

19.72 

1985 

19.33 

1986 

19.51 

1987 

20.14 

1988 

20.74 

1969 

21.23 

1990 

21.60 

6.23 

12.27 

9.34 

15.65 

12.66 

16.39 

13.10 

16.76 

13.72 

17.11 

14.51 

17.68 

15.30 

17.96 

15.78 

18.40 

17.01 

19.56 

17.94 

20.83 

19.07 

21.63 

20.45 

21.98 

21.67 

22.91 

22.28 

22.57 

22.21 

22.64 

22.19 

22.06 

21.21 

21.04 

19.64 

20.10 

19.48 

19.59 

19.57 

19.78 

19.49 

20.68 

20.08 

20.39 

19.91 

20.50 

19.70 

20.46 

18.25 

20.50 

16.53 

20.57 

17.93 

21.12 

16.91 

21.23 

16.47 

20.53 

17.05 

19.89 

17.49 

19.54 

17.53 

18.31 

18.80 

17.90 

1.42 

0.00 

1.36 

0.00 

1.61 

0.01 

1.66 

0.02 

1.82 

0.03 

1.77 

0.04 

1.89 

0.04 

Z06 

0.04 

2.06 

0.06 

2.35 

0.09 

2.35 

0.14 

2.65 

0.15 

2.63 

0.24 

2.82 

0.41 

2.86 

0.58 

Z86 

0.91 

3.18 

1.27 

3.15 

1.90 

2.98 

Z11 

Z33 

Z70 

2.94 

3.02 

2.93 

Z78 

2.90 

Z74 

Z76 

3.01 

3.27 

3.13 

3.53 

3.20 

3.35 

3.55 

2.94 

4.15 

3.02 

4.47 

2.59 

4.91 

2.31 

5.68 

2.74 

5.89 

na 

5.90 

0.01 

33.98 

<0.01 

38.73 

<0.01 

41.49 

<0.01 

41.99 

<0.01 

43.58 

<0.01 

45.85 

<0.01 

47.72 

<0.01 

49.34 

<0.01 

52.17 

0.01 

55.04 

0.01 

56.81 

0.01 

59.10 

0.01 

6Z07 

0.01 

61.29 

0.03 

62.42 

0.04 

62.06 

0.05 

60.84 

0.07 

59.86 

0.08 

59.89 

0.09 

60.22 

0.06 

61.10 

0.09 

63.80 

0.11 

64.76 

0.12 

64.42 

0.10 

63.89 

0.13 

61.19 

0.17 

65.81 

0.21 

64.76 

0.23 

64.23 

0.25 

64.82 

0.24 

65.97 

0.24 

65.71 

na 

69.90 

Source:  U.S.  Department  of  Energy,  Energy  Information  Administratioa  1990.  Annual 
Energy  Review  1989,  table  2,  p.  9.  DOE/EIA-0364(89).  Washington,  O.C. 

U.S.  Department  of  Energy,  Energy  Information  Administratioa  1990.  Annual  Energy 
Outlook  1990  with  Projections  to  2010,  table  A2,  p.  41 .  DOE/EIA-0383(90).  Washing¬ 
ton,  D.C. 

Notes:  NQPL«  Natural  gas  plant  liquids.  Other  includes  electricity  produced  from  geo¬ 
thermal,  wood,  waste,  wiixl,  photovoltaic,  and  solar  thermal  sources.  Data  for  1990 
are  projections.  na=not  available. 
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Table  17.-U.S.  coal  production,  by  rank  and  mining  method.  1950-1989. 

(million  metric  tons) 

_ Rank _  Mining  method 


Year 

Bituminous 

Sub- 

bituminous 

Lignite 

Anthracite 

Under¬ 

ground 

Surface 

1950 

468.29 

i 

i 

39.98 

381.85 

126.42 

1955 

421.42 

i 

i 

23.77 

324.67 

120.52 

1960 

376.87 

i 

i 

17.07 

265.37 

128.56 

1961 

365.50 

i 

i 

15.82 

253.55 

127.77 

1962 

382.89 

i 

i 

15.32 

261.16 

137.05 

1963 

416.25 

i 

i 

16.57 

280.24 

152.58 

1964 

441.71 

i 

i 

15.59 

297.22 

160.07 

1965 

464.46 

i 

i 

13.48 

306.53 

171.42 

1966 

484.23 

i 

i 

11.74 

310.75 

185.22 

1967 

501.23 

i 

i 

11.12 

319.62 

192.73 

1968 

494.54 

i 

i 

10.40 

314.36 

190.57 

1969 

496.29 

7.55 

4.55 

9.50 

316.76 

201.12 

1970 

524.67 

14.90 

7.29 

8.82 

308.86 

246.82 

1971 

472.86 

20.09 

7.89 

7.92 

251.40 

257.36 

1972 

505.06 

24.99 

9.97 

6.45 

276.68 

269.78 

1973 

492.98 

30.78 

12.95 

6.19 

272.17 

270.73 

1974 

494.94 

38.31 

14.04 

6.00 

252.12 

301.18 

1975 

523.81 

46.35 

17.97 

5.63 

286.17 

327.58 

1976 

533.65 

58.81 

23.11 

5.65 

267.99 

353.23 

1977 

526.96 

74.48 

25.61 

5.32 

241.80 

390.57 

1978 

484.36 

87.76 

31.16 

4.57 

220.19 

387.64 

1979 

555.34 

110.18 

38.59 

4.39 

291.05 

417.44 

1980 

570.29 

133.98 

42.77 

5.49 

306.12 

446.42 

1981 

551.44 

144.84 

45.96 

4.92 

287.06 

460.10 

1982 

562.49 

145.98 

47.54 

4.16 

307.61 

452.56 

1983 

515.73 

137.00 

52.92 

3.71 

272.44 

436.91 

1984 

589.09 

162.53 

57.20 

3.77 

319.31 

493.29 

1985 

556.92 

174.82 

65.68 

4.26 

318.24 

483.35 

1986 

562.55 

172.00 

69.31 

3.90 

326.95 

480.72 

1987 

577.42 

181.59 

71.11 

3.27 

338.23 

495.15 

1968 

578.78 

205.90 

79.46 

3.18 

359.37 

524.72 

1989 

595.55 

206.17 

79.49 

3.18 

359.53 

637.51 

Source:  U.S.  Department  of  Energy,  Energy  Information  Administration.  1990.  Annual 
Energy  Review  1989,  table  80,  p.  183.  DOE/EIA-0384(89).  Washington,  D.C. 

Note:  ^included  in  bitumirxxjs  coal. 
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Table  18.-U.S.  petroleum  production,  1940-1989. 


(million  barreis  per  day) 


Year 

Crude 

oil 

Natural 
gas  plart 
liquids 

Year 

Crude 

oil 

Natural 
gas  plant 
liquids 

1940 

3.707 

0.153 

1965 

7.804 

1.210 

1941 

3.842 

0.222 

1966 

8.295 

1.284 

1942 

3.799 

0.227 

1967 

8.810 

1.409 

1943 

4.125 

0.241 

1968 

9.121 

1.508 

1944 

4.597 

0.274 

1969 

9.238 

1.590 

1945 

4.695 

0.307 

1970 

9.637 

1.660 

1946 

4.751 

0.318 

1971 

9.483 

1.693 

1947 

5.088 

0.362 

1972 

9.467 

1.749 

1948 

5.535 

0.403 

1973 

9.208 

1.738 

1949 

5.046 

0.430 

1974 

8.774 

1.688 

1950 

5.407 

0.499 

1975 

8.375 

1.633 

1951 

6.158 

0.561 

1976 

8.154 

1.608 

1952 

6.274 

0.612 

1977 

8.245 

1.618 

1953 

6.458 

0.654 

1978 

8.707 

1.567 

1954 

6.342 

0.691 

1979 

8.552 

1.584 

1955 

6.807 

0.771 

1980 

8.600 

1.577 

1956 

7.171 

0.802 

1981 

8.572 

1.609 

1957 

7.170 

0.808 

1982 

8.649 

1.550 

1958 

6.710 

0.808 

1983 

8.688 

1.559 

1959 

7.054 

0.879 

1984 

8.880 

1.634 

1960 

7.055 

0.932 

1985 

8.970 

1.610 

1961 

7.183 

0.991 

1986 

8.680 

1.550 

1962 

7.332 

1.021 

1987 

8.350 

1.600 

1963 

7.542 

1.098 

1988 

8.130 

1.620 

1964 

7.635 

1.157 

1989 

7.630 

1.620 

Source:  Bureau  of  the  Census.  1976.  Historical  Statistics  of  the  United  States:  Colon¬ 
ial  Times  to  1970,  series  M  143, 138.  Washington,  D.C. 


U.S.  Department  of  Energy,  Energy  Irformation  Administration.  1990.  Annual  Energy 
Review  1989,  tabie  50,  p.  115.  DOE/EIA-0384(89).  Washington,  D.C. 

Notes:  Crude  oil  includes  lease  condensate. 
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Table  19.-U.S.  natural  gas  production,  1900-1989. 
(trillion  cubic  feet) 


Well 

Well 

Well 

Year 

Year 

production 

Year 

production 

1900 

0.128 

1930 

1.979 

1960 

12.771 

1901 

0.180 

1931 

1.722 

1961 

13.250 

1902 

0.206 

1932 

1.594 

1962 

13.880 

1903 

0.239 

1933 

1.597 

1963 

14.750 

1904 

0.257 

1934 

1.816 

1964 

15.550 

1905 

0.320 

1935 

1.969 

1965 

16.040 

1906 

0.389 

1936 

2.225 

1966 

17.207 

1907 

0.407 

1937 

2.473 

1967 

18.171 

1908 

0.402 

1938 

2.358 

1968 

19.322 

1909 

0.481 

1939 

2.538 

1969 

20.698 

1910 

0.509 

1940 

2.734 

1970 

21.921 

1911 

0.513 

1941 

2.894 

1971 

22.490 

1912 

0.562 

1942 

3.146 

1972 

22.530 

1913 

0.582 

1943 

3.516 

1973 

2Z650 

1914 

0.592 

1944 

3.815 

1974 

21.600 

1915 

0.629 

1945 

4.042 

1975 

20.110 

1916 

0.753 

1946 

4.153 

1976 

19.950 

1917 

0.795 

1947 

4.582 

1977 

20.030 

1918 

0.721 

1948 

5.148 

1978 

19.970 

1919 

0.748 

1949 

5.420 

1979 

20.470 

1920 

0.812 

1950 

6.282 

1980 

20.180 

1921 

0.674 

1951 

7.457 

1981 

19.960 

1922 

0.776 

1952 

8.013 

1982 

18.520 

1923 

1.025 

1953 

8.397 

1983 

16.620 

1924 

1.162 

1954 

8.743 

1964 

18.230 

1925 

1.210 

1955 

9.405 

1985 

17.200 

1926 

1.336 

1956 

10.082 

1986 

16.790 

1927 

1.471 

1957 

10.680 

1987 

17.350 

1928 

1.596 

1958 

11.030 

1988 

17.810 

1929 

1.952 

1959 

12.046 

1989 

17.870 

Source:  Bureau  of  the  Census.  1976.  Historical  Statistics  of  the  United  States: 
Colonial  Times  to  1970,  series  M  147.  Washington,  O.C. 

U.S.  Department  of  Energy,  Energy  Information  Administratioa  1990.  Annual  Energv 
Review  1989,  table  71,  p.  161.  DOE/EIA-0384(89).  Washington,  O.C. 

Notes:  Production  data  are  for  marketed  production  wNch  ircludes  extraction  loss 
and  transfers  to  natural  gas  plant  liquids. 
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Table  20.-U.S.  production  of  electricity,  by  energy  source,  1950-1990. 


(billion  kilowatthours) 


Year 

Coal 

Natural 

gas 

Petro¬ 

leum 

Nudear 

power 

Hydro¬ 

electric 

Geo¬ 
thermal 
&  other 

Total 

1950 

155 

45 

34 

0 

96 

<1 

329 

1955 

301 

95 

37 

0 

113 

<1 

547 

1960 

403 

158 

48 

1 

146 

<1 

756 

1961 

422 

169 

49 

2 

152 

<1 

794 

1962 

450 

184 

49 

2 

169 

<1 

855 

1963 

494 

202 

52 

3 

166 

<1 

917 

1964 

526 

220 

57 

3 

177 

<1 

984 

1965 

571 

222 

65 

4 

194 

<1 

1,055 

1966 

613 

251 

79 

6 

195 

1 

1,144 

1967 

630 

265 

89 

8 

222 

1 

1,214 

1968 

685 

304 

104 

13 

222 

1 

1,329 

1969 

706 

333 

138 

14 

250 

1 

1,442 

1970 

704 

373 

184 

22 

248 

1 

1,532 

1971 

713 

374 

220 

38 

266 

1 

1,613 

1972 

771 

376 

274 

54 

273 

2 

1,750 

1973 

848 

341 

314 

83 

272 

2 

1,861 

1974 

828 

320 

301 

114 

301 

3 

1,867 

1975 

853 

300 

289 

173 

300 

3 

1,918 

1976 

944 

295 

320 

191 

284 

4 

2,038 

1977 

985 

306 

358 

251 

220 

4 

2,124 

1978 

976 

305 

365 

276 

280 

3 

2,206 

1979 

1,075 

329 

304 

255 

280 

4 

2,247 

1980 

1,162 

346 

246 

251 

276 

6 

2,286 

1981 

1,203 

346 

206 

273 

261 

6 

2,295 

1982 

1,192 

305 

147 

283 

309 

5 

2,241 

1983 

1,259 

274 

144 

294 

332 

6 

2,310 

1984 

1,342 

297 

120 

328 

321 

9 

2,416 

1985 

1,402 

292 

100 

?84 

281 

11 

2,470 

1986 

1,386 

249 

137 

414 

291 

12 

2,487 

1987 

1,464 

273 

118 

455 

250 

12 

2,572 

1988 

1,541 

253 

149 

527 

223 

12 

2,704 

1989 

1,551 

253 

158 

529 

264 

11 

2,779 

1990 

1,561 

249 

130 

550 

315 

i 

2,795 

Source:  U.S.  Department  of  Energy,  Energy  Information  Administration.  1990.  Annual 
Energy  Review  1989,  table  88,  p.  203.  DOE/EIA/038(89).  Washington,  D.C. 


U.S.  Department  of  Energy,  Energy  Information  Administratioa  1990.  Annual  Energy 
Outlook  1990  with  Projections  to  2010,  table  A6,  p.  45.  DOE/EIA-0383(90).  Washing¬ 
ton,  D.C. 

Notes:  Other  includes  wood,  waste,  photovoltaic,  arxl  solar  thermal  energy.  Data  for 
1990  are  projections.  i=included  under  hydroelectric. 


294 


Part  II.  Environmental  Data  and  Trends 


Table  21. 

.-Nudear  energy,  1957-1990. 

Uranium 

Nudear 

Uranium 

Nudear 

production 

generating 

production 

generating 

(million  pounds 

units 

(million  pounds 

units 

Year 

ofU308) 

(number) 

Year 

ofU308) 

(number) 

1957 

16.96 

1 

1974 

23.06 

48 

1958 

24.88 

1 

1975 

23.20 

54 

1959 

32.48 

1 

1976 

25.49 

61 

1980 

35.28 

3 

1977 

29.88 

65 

1981 

34.70 

3 

1978 

36.97 

70 

1982 

34.02 

5 

1979 

37.47 

68 

1983 

28.44 

6 

1980 

43.70 

70 

1984 

23.70 

6 

1961 

38.47 

74 

1965 

20.88 

6 

1982 

26.87 

77 

1966 

21.18 

8 

1963 

21.16 

80 

1967 

22.51 

10 

1984 

14.88 

86 

1968 

24.74 

11 

1985 

11.31 

95 

1969 

23.22 

14 

1986 

13.51 

100 

1970 

25.81 

18 

1987 

1Z99 

107 

1971 

24.55 

21 

1988 

13.13 

108 

1972 

25.80 

29 

1989 

13.80 

110 

1973 

26.47 

39 

1990 

na 

110 

Source:  U.S.  Department  of  Energy,  Energy  Infonnation  Administratioa  1990.  Annual 


energy  review  1989,  table  98.  p.  225.  DOE/EIA-0384(89).  Washington,  D.C. 

Federal  Pofwer  Commission,  Form  4,  ’Monthly  Power  Plant  Report  (1957-1972)." 
Washington,  D.C. 

Nuclear  Regulatory  Commissioa  Report  NUREQ-0020,  Licensed  Operating  Reactors, 
monthly  (after  1972).  Washington,  D.C. 

Notes:  Data  on  lisensed  operating  nuclear  reactors  are  current  as  of  Febojary  28, 1990. 
na>not  available. 
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Table  22.-U.S.  energy  imports  and  exports  (neQ,  by  source,  1950-1989. 
(net  imports,  in  quadrillion  Btu) 


Year 

Coal 

Natural 

gas 

Petroleum 

ether 

Total 

1950 

-0.78 

-0.03 

1.24 

0.03 

0.47 

1955 

-1.46 

-0.02 

1.98 

0.04 

0.54 

1960 

-1.02 

0.15 

3.57 

0.04 

2.74 

1965 

-1.37 

0.44 

5.01 

-0.02 

4.06 

1966 

-1.35 

0.47 

5.21 

-0.01 

4.32 

1967 

-1.35 

0.50 

4.91 

-0.02 

4.04 

1968 

-1.37 

0.58 

5.73 

-0.02 

4.90 

1969 

-1.53 

0.70 

6.42 

-0.02 

5.56 

1970 

-1.93 

0.77 

6.92 

-0.04 

5.72 

1971 

-1.54 

0.88 

8.07 

<0.005 

7.41 

1972 

-1.53 

0.97 

9.83 

0.05 

9.32 

1973 

-1.42 

0.98 

12.98 

0.14 

12.68 

1974 

-1.57 

0.91 

12.66 

0.19 

12.19 

1975 

-1.74 

0.90 

12.51 

0.08 

11.75 

1976 

-1.57 

0.92 

15.20 

0.09 

14.65 

1977 

-1.40 

0.98 

18.24 

0.20 

18.02 

1978 

-1.00 

0.94 

17.06 

0.33 

17.32 

1979 

-1.70 

1.24 

16.93 

0.27 

16.75 

1980 

-2.39 

0.96 

13.50 

0.18 

12.25 

1981 

-2.92 

0.86 

11.38 

0.33 

9.65 

1982 

-2.77 

0.90 

9.05 

0.28 

7.46 

1983 

-2.01 

0.89 

9.08 

0.36 

8.31 

1984 

-2.13 

0.79 

9.89 

0.40 

8.96 

1985 

-2.39 

0.90 

8.95 

0.41 

7.87 

1986 

-2.19 

0.69 

11.53 

0.35 

10.38 

1987 

-2.05 

0.94 

12.53 

0.48 

11.90 

1988 

-2.45 

<.22 

14.01 

0.36 

13.15 

1989 

-2.58 

1.31 

15.15 

0.14 

14.02 

Source:  U.S.  Department  of  Energy.  Energy  Information  Administration.  1990.  Annual 
Energy  Review  1989,  table  5,  p.  15.  DOE/EIA-0384(89).  Washington,  D.C. 


Notes:  Net  imports=imports  minus  exports.  Other  includes  coal  coke  and  small 
amounts  of  electricity  transmitted  across  U.S.  borders  with  Canada  and  Mexico.  Sum 
of  components  may  not  equal  totals  because  of  irxiependent  rourKling. 
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T able  23.-U.S.  energy  consumption,  by  end  use  sector,  1 950-1989. 
(quadrillion  Btu) 

Residential  &  Trans- 


Year 

commercial 

Industrial 

Total 

1950 

8.87 

15.71 

8.49 

33.08 

1955 

10.41 

18.86 

9.55 

38.82 

1960 

13.04 

20.16 

10.60 

43.80 

1961 

13.44 

20.25 

10.77 

44.46 

1962 

14.27 

21.04 

11.23 

46.53 

1963 

14.71 

21.95 

11.66 

48.32 

1964 

15.23 

23.27 

12.00 

50.50 

1965 

16.03 

24.22 

12.43 

52.68 

1966 

17.06 

25.50 

13.10 

55.66 

1967 

18.10 

25.72 

13.75 

57.57 

1968 

19.23 

26.90 

14.86 

61.00 

1969 

20.59 

28.10 

15.50 

64.19 

1970 

21.71 

28.63 

16.09 

66.43 

1971 

22.59 

28.57 

16.72 

67.89 

1972 

23.69 

29.86 

17.71 

71.26 

1973 

24.14 

31.53 

18.60 

74.28 

1974 

23.72 

30.62 

18.12 

72.54 

1975 

23.90 

28.40 

18.25 

70.55 

1976 

25.02 

30.24 

19.10 

74.36 

1977 

25.39 

31.08 

19.82 

76.29 

1978 

26.09 

31.39 

20.61 

78.09 

1979 

25.81 

32.61 

20.47 

78.90 

1980 

25.65 

30.61 

19.69 

75.96 

1981 

25.24 

29.24 

19.51 

73.99 

1962 

25.63 

26.14 

19.07 

70.85 

1983 

25.63 

25.75 

19.13 

70.52 

1984 

26.50 

27.73 

19.87 

74.10 

1985 

29.73 

27.12 

20.10 

73.95 

1986 

26.83 

26.64 

20.76 

74.24 

1987 

27.62 

27.87 

21.36 

76.84 

1988 

29.00 

29.10 

22.19 

80.20 

1969 

29.61 

29.47 

22.15 

81.23 

Source:  U.S.  Department  of  Energy,  Energy  Information  Administratioa  1990.  Annual 
Energy  Review  1989,  table  4,  p.  13.  DOE/EIA-0384(89).  Washington,  D.C. 

Notes:  Includes  those  fossil  fuels  consumed  directly  in  the  sector,  utility  electricity  sales 
to  the  sector,  and  energy  losses  in  the  corwersion  and  transmission  of  electricity.  Con¬ 
version  and  transmission  losses  are  allocated  to  sectors  in  proportion  to  electricity  sales 
to  sectors. 


297 


ENVIRONMENTAL  QUALITY 


Table  24.-U.S.  energy  consumption,  per  capita,  1950-1990. 
(million  Btu) 


Year 

Total  energy 

Year 

Total  energy 

1950 

219 

1971 

328 

1951 

230 

1972 

340 

1952 

226 

1973 

351 

1953 

228 

1974 

340 

1954 

218 

1975 

327 

1955 

235 

1976 

342 

1956 

240 

1977 

347 

1957 

236 

1978 

352 

1958 

232 

1979 

351 

1959 

238 

1980 

335 

1960 

244 

1961 

322 

1961 

243 

1982 

305 

1962 

250 

1983 

301 

1963 

256 

1984 

313 

1964 

264 

1985 

310 

1965 

272 

1986 

308 

1966 

285 

1987 

316 

1967 

292 

1988 

326 

1968 

306 

1989 

327 

1969 

319 

1990 

341 

1970 

327 

Source:  U.S.  Department  of  Energy,  Energy  Information  Administration.  1990. 
Annual  Energy  Review  1989,  table  7,  p.  23.  DOE/EIA/0384(89).  Washington,  D.C. 


Note:  Data  for  1990  are  projections. 
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Table  25.-U.S.  energy  consumptioa  per  dollar  of  QNP,  1950-1989. 

(thousand  Btu  per  1982  dollar) 

Year 

Petroleum 
&  natural 
gas 

Other 

energy 

Total 

Year 

Petroleum 
&  natural 
gas 

Other 

energy 

Total 

1950 

16.02 

11.46 

27.48 

1970 

21.24 

6.26 

27.49 

1951 

16.17 

10.53 

28.70 

1971 

21.34 

5.98 

27.32 

1952 

16.31 

9.27 

25.58 

1972 

21.33 

5.99 

27.32 

1953 

16.35 

8.92 

25.27 

1973 

20.90 

6.17 

27.07 

1954 

17.07 

7.84 

24.90 

1974 

20.22 

6.36 

26.58 

1955 

17.56 

8.41 

25.97 

1975 

19.55 

6.63 

26.18 

1956 

18.06 

8.41 

26.47 

1976 

19.64 

6.67 

26.31 

1957 

18.13 

7.97 

26.10 

1977 

19.28 

6.50 

25.79 

1958 

18.96 

7.25 

26.21 

1978 

18.61 

6.46 

25.07 

1959 

19.05 

6.81 

25.87 

1979 

18.10 

6.61 

24.71 

1960 

19.40 

6.90 

26.30 

1980 

17.13 

6.70 

23.83 

1961 

19.40 

6.62 

26.02 

1981 

15.96 

6.81 

22.77 

1962 

19.33 

6.53 

25.86 

1982 

15.39 

6.98 

22.38 

1963 

19.27 

6.52 

25.80 

1983 

14.46 

7.05 

21.51 

1964 

19.05 

6.54 

25.59 

1984 

14.15 

7.01 

21.16 

1965 

18.69 

6.55 

25.24 

1985 

13.47 

6.96 

20.43 

1966 

18.75 

6.46 

25.20 

1986 

13.15 

6.81 

19.97 

1967 

19.03 

6.31 

25.35 

1987 

13.13 

6.81 

19.94 

1968 

19.53 

6.26 

25.79 

1988 

13.11 

6.81 

19.93 

1969 

20.23 

6.26 

26.49 

1989 

12.92 

6.69 

19.60 

Source:  U.S.  Department  of  Energy,  Energy  Information  Administratioa  1990. 


Annual  Energy  Review  1989,  tabie  8,  p.  25.  DOE/EIAA)384(89).  Washington,  D.C. 
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Table  26.-U.S.  manufacturing  sector  energy  efficiency,  by  irxkjstry  group,  1980 
and  1985. 


SIC 

code 

Industry  group 

Energy  efficiency  ratios 

1960  1985 

Change 

(percent) 

20 

Food  &  kindred  products 

3.5 

2.7 

22.9 

22 

Textile  mill  products 

5.7 

4.8 

16.3 

25 

Furniture  &  fixtures 

1.9 

1.6 

17.4 

26 

Paper  &  allied  products 

16.0 

13.9 

13.0 

27 

Printing  &  publishing 

1.1 

0.9 

15.2 

28 

Chemicals  &  allied  products 

15.1 

12.4 

17.6 

29 

Petrokjem  &  coal  products 

5.4 

4.4 

19.8 

30 

Rubber  &  plastics  products 

4.3 

3.1 

27.8 

32 

Stone,  clay  &  glass  products 

21.6 

16.6, 

23.0 

33 

Primary  metals  industries 

16.4 

14.6 

11.0 

34 

Fabricated  metal  products 

2.8 

2.3 

16.4 

35 

Machiriery.  except  electrical 

1.7 

0.9 

43.6 

36 

Electrical  &  electronic  equipment 

1.7 

1.2 

26.4 

37 

T  ransportation  equipment 

1.5 

1.1 

25.0 

38 

Instruments  &  related  products 

1.7 

1.2 

29.3 

39 

Misc.  manufacturing  industries 

1.8 

1.4 

23.9 

All  manufacturing 

5.8 

4.4 

25.1 

Source:  U.S.  Department  of  Energy,  Energy  Information  Administratioa  1990. 

Annual  Energy  Review  1989,  table  16,  p.  39.  DOE/EIAA)384(89).  Washington,  D.C. 

Notes:  Energy  efficiency  ratios>thousand  Btu  per  constant  (1 980)  dollar  value  of  ship¬ 
ments  and  receipts.  A  decrease  in  the  energy  efficiency  ratio  results  in  an  ircrease  in 
energy  efficiency  represented  by  a  positive  value. 
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Table  27.-Personal  vehicle  travel  and  Ibel  consumption,  1870-1989. 


Year 

Personal  passenger 
vehicle  travel 
(miles  per  capita) 

Fuel 
consumption 
(gallons  per  capita) 

Fuel 
effidercy 
(miles  per  gallon) 

1970 

4,470.62 

330.75 

13.52 

1971 

4,653.47 

343.60 

13.54 

1972 

4,865.96 

363.13 

13.40 

1973 

4,935.97 

371.23 

13.38 

1974 

4,710.08 

351.10 

13.40 

1975 

4,787.47 

353.97 

13.50 

1976 

4,945.03 

365.50 

13.50 

1977 

5,036.52 

365.04 

13.88 

1978 

5,150.76 

366.87 

14.00 

1979 

4,948.19 

343.48 

14.40 

1980 

4,880.56 

315.61 

15.50 

1981 

4,913.65 

306.31 

15.90 

1982 

5,015.72 

301.31 

16.70 

1983 

5.10^31 

297.73 

17.10 

1984 

5,168.43 

289.95 

17.80 

1985 

5,268.16 

289.49 

18.20 

1986 

5,423.83 

295.51 

18.30 

1987 

5,594.93 

290.06 

19.20 

1988 

5,844.45 

292.11 

19.87 

1989 

6,013.64 

290.77 

20.54 

Source:  U.S.  Department  of  Transportation,  Federal  Highway  Administration.  High¬ 
way  statistics,  annual,  table  VM-1.  Washington,  D.C. 


Note:  Personal  passenger  vehicles  include  automobiles  and  motorcycles  in  use. 


301 


ENVIRONMENTAL  QUALITY 


Table  28.-Woi1d  primary  energy  production,  by  source,  1974-1968. 
(quadrillion  Btu) 


Crude  oil  & 

Hydro- 

ratural  gas 

Natural 

electric 

Nudear 

plant  liquids 

gas 

Coal 

Total 

1974 

122.46 

43.76 

63.82 

14.83 

2.87 

247.74 

1975 

117.22 

43.90 

66.17 

15.03 

3.85 

246.18 

1976 

127.08 

45.68 

67.32 

15.08 

4.52 

259.67 

1977 

132.08 

46.88 

66.46 

15.56 

5.40 

268.37 

1978 

132.89 

48.24 

69.53 

16.80 

6.41 

273.87 

1979 

138.57 

51.57 

73.81 

17.69 

6.67 

288.31 

1980 

133.07 

52.79 

75.02 

18.21 

7.51 

286.61 

1981 

125.34 

54.21 

75.21 

18.42 

8.47 

281.65 

1982 

119.67 

53.74 

78.44 

18.89 

9.28 

280.01 

1963 

119.13 

54.06 

78.45 

19.83 

10.62 

282.08 

1984 

122.38 

59.12 

82.16 

20.37 

12.81 

296.83 

1985 

120.91 

61.37 

86.09 

20.67 

15.15 

304.19 

1986 

126.00 

62.56 

88.27 

20.90 

16.29 

314.02 

1987 

127.26 

65.56 

90.36 

21.07 

17.64 

321.92 

1988 

132.53 

67.13 

93.04 

21.31 

19.06 

333.08 

Source:  U.S.  Department  of  Energy,  Energy  Information  Administratioa  1990.  Annual 
Energy  Review  1989,  table  106,  p.  245.  DOE/EIA-0384(89).  Washington,  D.C. 


Note:  Total  excludes  wood,  waste,  geothermal,  wirxi,  photovoltaic,  and  solar  thermal. 
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Water 

Both  water  quantity  and  quality  have  been  monitored  extensively 
in  the  United  States  as  part  of  water  management  and  regulatory  re¬ 
quirements.  Water  quality  data  often  reflect  the  cumulative  impacts  of 
many  pollution  sources  such  as  nonpoint  runoff  from  agricultural  and 
urban  areas. 

Highlights  include  the  following  trends: 

•  Offstream  use  of  water  dropped  in  the  1985  reporting 
period  after  steady  increases  since  1900. 

•  Wastewater  from  approximately  58  percent  of  the 
population  is  being  served  by  secondary  or  higher  levels 
of  wastewater  treatment  systems. 

•  Based  on  the  1988  National  Water  Quality  Inventory,  70 
percent  of  the  assessed  river  miles,  74  percent  of  the 
assessed  lake  acres,  and  72  percent  of  the  assessed 
estuarine  square  miles  do  support  state  designated  uses, 
such  as  drinking  water  supply,  contact  recreation,  and 
warm  and  cold  water  fisheries. 

•  Shellfishing  was  prohibited  in  1990  in  over  4  million 
acres  of  shellfish  beds  off  the  East  Coast  and  in  the  Gulf 
of  Mexico. 

•  The  1989  Exxon  Valdez  oil  spill  (10.5  million  gallons) 
exceeded  the  total  annual  volume  of  oil  spilled  in  most 
years  since  1976  in  the  United  States. 
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Figure  17c. --Designated  use  support  in  estuaries,  1988. 


Fully  supporting  (53.8%) 


Threatened  (1 .0%) 


Partially  supporting  (17.1%) 


Not  assessed  (24.0%) 


Not  supporting  (4.2%) 


Note:  Total  estuary  area  =  35,198  square  miles. 
Source:  See  Table  30. 


Figure  18. — Population  served  by  wastewater  treatment  systems,  by  level  of  treatment,  1960-1988. 


I  Less  than  secondary 


I  No  discharge  Raw  discharge 

1  Secondary  A  Greater  than  secondary 


Source.  See  Table  31 . 
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Table  29.-Ofrstream  water  use,  by  source  and  end  use  sector,  1900-1965. 
(billion  gallons  per  day) 


Source 

End  use  sector 

Year 

Ground 

water 

Surface 

water 

II 

Rurai  & 
domestic 
livestock 

Irrigation 

Thermo¬ 

electric 

utility 

Other 

industries 

1900 

na 

na 

3.0 

2.0 

20.0 

5.0 

10.0 

1910 

na 

na 

5.0 

2.2 

39.0 

7.0 

14.0 

1920 

na 

na 

6.0 

2.4 

56.0 

9.0 

18.0 

1930 

na 

na 

8.0 

2.9 

60.0 

18.0 

21.0 

1940 

na 

na 

10.0 

3.1 

71.0 

23.0 

29.0 

1945 

na 

na 

12.0 

3.4 

80.0 

31.5 

35.0 

1950 

34.0 

150.0 

14.0 

3.6 

89.0 

40.0 

37.0 

1955 

47.6 

198.0 

17.0 

3.6 

110.0 

72.0 

39.0 

1960 

50.4 

221.0 

21.0 

3.6 

110.0 

100.0 

38.0 

1965 

60.5 

253.0 

24.0 

4.0 

120.0 

130.0 

46.0 

1970 

60.0 

303.0 

27.0 

4.5 

130.0 

170.0 

47.0 

1975 

83.0 

329.0 

29.0 

4.9 

140.0 

200.0 

45.0 

1980 

83.9 

361.0 

34.0 

5.6 

150.0 

210.0 

45.0 

1985 

73.7 

320.0 

37.0 

7.8 

140.0 

190.0 

31.0 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  1976.  Historical  Statistics 
of  the  United  States:  Colonial  Times  to  1970,  series  J  92-103.  Washirxiton,  D.C. 


Solley,  W.B.,  C.F.  Merk  &  R.R.  Pierce.  1988.  Estimated  Use  of  Water  in  the  United  States 
in  1985.  U.S.  Department  of  the  Interior,  Geological  Survey  Circular  1004,  and  earlier  re¬ 
ports  in  this  series.  Reston,  VA. 

Note:  na«not  available. 


Table  30.-Designated  use  support  in  surface  waters  of  the  United  States,  1988. 


Designated 

use 

Rivers  & 

streams 

(miles) 

Lakes  & 
reservoirs 
(acres) 

Estuaries 
(sq.  mi.) 

Nearshore 

ocean 

(miles) 

Fully  supporting 

361,332 

12,021,044 

19,110 

3,324 

Threatened 

36,038 

2,897,711 

350 

73 

Partially  supporting 

104,632 

2,701,577 

6,078 

307 

Not  supporting 

53,449 

1,591,391 

1,468 

124 

Not  assessed 

631,069 

6,172,353 

8,522 

1,393 

Source:  U.S.  Environmental  Protection  Agency.  1990.  National  Water  Quality  Inventory: 
1988  report  to  Congress.  EPA  440-4-90-003.  Washington,  D.C. 


308 


Part  II.  Environmental  Data  and  Trends 


Table  31  .-Population  served  by  wastewater  treatment  systems,  by  level  of 
treatment,  1960-1988. 


(million  people) 


Level  of  treatment 

1960 

1978 

1982 

1984 

1986 

1988 

Not  served 

70.0 

66.0 

62.0 

65.7 

67.8 

69.9 

No  discharge 

na 

na 

na 

5.5 

5.7 

6.1 

Raw  discharge 

na 

na 

na 

1.3 

1.6 

1.5 

Less  than  secondary  treatment 

36.0 

na 

37.0 

33.7 

28.8 

26.5 

Secondary  treatment 

na 

56.0 

63.0 

70.7 

72.3 

78.0 

Greater  than  secondary  treatment 

4.0 

49.0 

53.0 

59.5 

54.9 

65.7 

Source:  1960:  Kollar,  K.L  1979.  Market  tor  water  and  wastewater  treatment  equipment. 
J.  Water  Pollution  Control  Fed.  51 :682. 


U.S.  Environmental  Protection  Agency,  Office  of  Water.  1990.  National  water  quality 
inventory:  1988  report  to  Congress,  and  earlier  reports  in  this  series.  EPA  440-4-90-003. 
Washington,  D.C. 

Notes:  Data  tor  1 960  are  not  strictly  comparable  to  other  data  because  of  different 
methods  of  data  collection.  na>not  available. 


I  Table  32.-Estimated  phosphorus  loadings  to  the  Great  Lakes,  1976-1986. 

(metric  tons) 


Year 

Lake 

Michigan 

Lake 

Huron 

Lake 

Erie 

Lake 

Ontario 

1976 

3,550 

6,656 

4,802 

18,480 

12,695 

1977 

3,661 

4,666 

3,783 

14,576 

8,935 

1978 

5,990 

6,245 

5,255 

19,431 

9,547 

1979 

6,619 

7,659 

4,881 

11,941 

8,988 

1980 

6,412 

6,574 

5,307 

14,855 

8,579 

1981 

3,412 

4,091 

3,481 

10,452 

7,437 

1982 

3,160 

4,084 

4,689 

12,349 

8,891 

1983 

3,407 

4,515 

3,978 

9,880 

6,779 

1984 

3,642 

3,611 

3,452 

12,874 

7,948 

1985 

2,864 

3,956 

5,758 

11,216 

7,083 

1986 

3,059 

4,981 

4,210 

11,118 

9,561 

Source:  Great  Lakes  Water  Quality  Board.  1989.  Great  Lakes  Water  Quality.  Surveil¬ 
lance  Subcommittee  Report  to  the  International  Joint  Commission,  United  States  and 
Canada.  Windsor,  QN. 

Note:  The  1978  Great  Lakes  Water  Quality  Agreement  set  target  loadings  for  each  lake 
(in  metric  tons  per  year):  Lake  Superior-3,400;  Lake  Michigan-5,600;  Lake  Hurorv4,360; 
Lake  Erie-1 1 ,000;  and  Lake  Qntario-7,000. 
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Table  33.-Shellfish  bed  closures,  by  region,  1966-1990. 


(thousands  of  prohibited  acres  and  percentage  of  national  total  prohibited) 


Year 

Northeast 
Area  Percent  I 

Southeast 

1  Area  Percent  I 

Gulf  of  Mexico 

1  Area  Percent  I 

1966 

443.1 

25.2 

790.0 

44.9 

523.7 

29.8 

3.4 

0.2 

1971 

710.4 

21.4 

1,702.4 

51.2 

592.1 

17.8 

317.4 

9.6 

1974 

710.8 

18.9 

1,898.8 

50.5 

829.1 

17.4 

318.8 

8.4 

1980 

781.8 

27.3 

877.9 

30.6 

889.1 

31.0 

317.5 

11.1  ! 

1985 

782.1 

30.0 

825.0 

23.9 

880.4 

33.8 

317.8 

12.2 

1990 

1,014.0 

23.8 

631.0 

14.8 

2,430.0 

57.1 

183.0 

4.3 

Source:  U.S.  Department  of  Commerce,  National  Oceanic  and  Atmospheric  Administra¬ 
tion,  National  Ocean  Sunrey.  Ocean  Assessments  Division,  Strategic  Assessment 
Branch.  Trends  in  Harvest-Limtted  Shellfish  Areas  (data  compiled  from  the  National 
Estuarine  Inventory  database).  Rockville,  MD. 


Table  34.-Oil  spills  in  and  around  U.S.  waters,  1970-1989. 


Year 

Number 
(thousand  spills) 

Volume 
(million  gallons) 

1970 

3.71 

15.25 

1971 

8.74 

8.84 

1972 

9.93 

18.81 

1973 

11.05 

15.29 

1974 

12.08 

15.74 

1975 

11.00 

21.53 

1976 

11.07 

18.52 

1977 

10.98 

8.19 

1978 

1Z17 

11.04 

1979 

11.56 

10.05 

1980 

9.89 

12.64 

1981 

9.59 

8.92 

1982 

9.42 

10.41 

1983 

10.53 

8.38 

1984 

10.09 

18.26 

1985 

7.75 

18.68 

1986 

8.54 

4.45 

1987 

8.18 

4.33 

1988 

8.75 

5.49 

1989 

na 

10.50 

Source:  U.S.  Department  of  T ransportation.  United  States  Coast  Guard.  Polluting  In¬ 
cidents  In  and  Around  U.S.  Waters,  annual.  COMDTINST  M16450  series.  Washington, 
D.C. 

Note:  na=not  available.  Volumetric  data  for  1989  provide  an  estimate  from  the  EXXON 
VALDEZ  oil  spill  in  Prince  William  Sound,  Alaska  only. 


310 


Part  IF.  Environmental  Data  and  Trends 


Air  Quality 

Atmospheric  emissions  may  result  in  environmental  impacts  over 
broad  geographic  areas,  from  regional  to  global  scales.  Therefore  both 
national  and  international  trend  data  are  relevant.  Most  monitoring  of 
air  quality  in  the  United  States  has  been  conducted  within  urban  areas 
to  determine  compliance  with  the  National  Ambient  Air  Quality  Stan¬ 
dards  (NAAQS)  and  may  not  represent  the  levels  of  air  pollution  that 
forest,  agricultural,  and  other  nonurban  areas  are  experiencing.  High 
levels  of  ambient  ozone  —  the  product  of  photochemical  processes  act¬ 
ing  on  nitrogen  oxides,  volatile  organic  compoimds,  and  other  pollu¬ 
tants  —  have  adverse  impacts  on  the  environment  and  human  health. 
Conversely,  the  loss  of  ozone  in  the  stratosphere,  miles  above  the  earth, 
is  a  concern  because  of  its  beneficial  role  as  a  screen  from  the  sun’s 
harmful  ultraviolet  rays. 

Highlights  include  the  following  trends; 

*  Despite  increases  in  population  and  economic  output, 
national  anthropogenic  emissions  of  criteria  air 
pollutants  (sulfur  dioxide,  nitrogen  oxides,  ozone, 
particulate  matter,  carbon  monoxide,  and  lead)  have 
declined  since  the  mid-1970s. 

*  Ambient  concentrations  of  criteria  air  pollutants  have 
also  declined  since  the  mid-1970s,  with  the  exception  of 
ambient  ozone. 

*  Levels  of  sulfate  ion  in  wet  deposition,  one  of  the  main 
constituents  of  acid  rain,  have  declined  since  1982. 

*  Global  emissions  and  atmospheric  concentrations  of 
carbon  dioxide  and  other  greenhouse  gases  are 
increasing.  While  a  tendency  for  positive  global 
temperature  anomalies  has  increased,  the  scientific 
evidence  is  inconclusive  on  the  relative  contribution  of 
natural  and  anthropogenic  factors  to  greenhouse 
warming  and  on  the  rate,  magnitude,  or  timing  of 
potential  climate  change. 
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Transportation  Fuel  combustion 

Industrial  processes  ^§81  Miscellaneous 


Source;  See  Table  39. 


Figure  22. — U.S.  emissions  of  nitrogen  oxides,  1940-1989. 
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Source:  See  Table  39. 
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Figure  26a. --Wet  deposition  of  selected  pollutants,  1982-1987. 


Figure  26b.--Wet  deposition  of  selected  pollutants,  1982-1987. 


Source:  See  Table  41. 
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Table  35.-Annual  global  surface  temperature  anomalies.  1900-1988. 
(degrees  Celsius) 


Year 

Variation 

1900 

0.01 

1901 

-0.08 

1902 

-0.17 

1903 

-0.30 

1904 

-0.39 

1905 

-0.25 

1906 

-0.15 

1907 

-0.35 

1908 

-0.34 

1909 

-0.25 

1910 

-0.25 

1911 

-0.30 

1912 

-0.21 

1913 

-0.21 

1914 

-0.09 

1915 

0.00 

1916 

-0.21 

1917 

-0.40 

1918 

-0.29 

1919 

-0.16 

1920 

-0.17 

1921 

-0.12 

1922 

-0.20 

1923 

-0.18 

1924 

-0.19 

1925 

-0.12 

1926 

0.07 

1927 

-0.04 

1928 

-0.05 

1929 

-0.22 

Year 

Variation 

1930 

-0.03 

1931 

0.05 

1932 

-0.01 

1933 

-0.11 

1934 

-0.02 

1935 

-0.06 

1936 

-0.02 

1937 

0.10 

1938 

0.14 

1939 

0.04 

1940 

0.04 

1941 

0.07 

1942 

0.01 

1943 

0.00 

1944 

0.15 

1945 

0.06 

1946 

-0.08 

1947 

-0.05 

1948 

-0.06 

1949 

-0.06 

1950 

-0.13 

1951 

-0.02 

1952 

0.07 

1953 

0.11 

1954 

-0.13 

1955 

-0.14 

1956 

-0.23 

1957 

0.07 

1958 

0.12 

1959 

0.05 

Year 

Variation 

1960 

0.00 

1961 

0.11 

1962 

0.10 

1963 

0.11 

1964 

-0.15 

1965 

-0.12 

1966 

■0.02 

1967 

-0.04 

1968 

-0.08 

1969 

0.08 

1970 

0.05 

1971 

-0.10 

1972 

0.02 

1973 

0.15 

1974 

-0.11 

1975 

-0.08 

1976 

-0.21 

1977 

0.10 

1978 

0.03 

1979 

0.12 

1980 

0.18 

1981 

0.24 

1982 

0.09 

1983 

0.31 

1984 

0.10 

1985 

0.07 

1986 

0.18 

1987 

0.33 

1988 

0.34 

Source:  The  Carbon  Dioxide  Information  Analysis  Center.  Oak  Ridge  National 
Laboratory.  1990.  Treixls  *90:  A  Compendium  of  Data  on  Qlobal  Change,  p.  195. 
Oak  Ridge.  TN. 

Note:  Qlobal  surface  temperature  aromalies  are  relative  to  a  1957-1979  reference 
perkxl  meaa  El  Nino/Southem  Oscillation  effects  have  not  been  rerTX>ved.  Some 
climatologists  would  say  that  the  build-up  of  greenhouse  gases  in  the  atmosphere 
is  the  most  likely  cause  of  the  long-term  warming  trend,  whereas  other  climatolo¬ 
gists  woukj  say  that  the  recent  warming  trend  is  simply  a  manifestation  of  El  Nino/ 
Southern  Oscillation  events  in  the  Pacific. 
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Part  II.  Environmental  Data  and  Trends 


Table  36.-Qlobal  carbon  dioxide  emissions,  from  anthropogenic  sources,  1950-1968. 
(million  metric  tons  of  carbon) 


Year 

Emissions 

Year 

Emissions 

1950 

1,638 

1970 

4,090 

1951 

1,775 

1971 

4,241 

1952 

1,803 

1972 

4,409 

1953 

1,848 

1973 

4,647 

1954 

1,871 

1974 

4,655 

1955 

2,050 

1975 

4,628 

1956 

2,185 

1976 

4,894 

1957 

2,278 

1977 

5,033 

1958 

2,338 

1978 

5,082 

1959 

2,471 

1979 

5,365 

1960 

2,586 

1980 

5,263 

1961 

2,602 

1981 

5,129 

1962 

2,708 

1982 

5,093 

1963 

2,855 

1983 

5,084 

1964 

3,016 

1964 

5,260 

1965 

3,154 

1985 

5,379 

1966 

3,314 

1986 

5,561 

1967 

3,420 

1987 

5,680 

1968 

3,595 

1988 

5,893 

1969 

3,809 

Source:  The  Carbon  Dioxide  Information  Analysis  Center,  Oak  RkJge  National  Labora¬ 
tory.  1990.  Trends  *90:  A  Compendium  of  Data  on  Global  Change,  p.  93.  Oak  Ridge,  TN. 

Note:  Emissions  from  anthropogenic  sources  include  emissions  from  fossil  fuel  consump¬ 
tion,  cement  manufacturing,  and  gas  flaring. 
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Table  37.-Atmospheric  concentrations  of  carbon  dioxide.  1956-1989. 
(parts  per  million  by  volume) 


Year 

Mauna  Loa, 

Hawaii 

South 

Pole 

American 

Sanrraa 

Point  Barrow, 
Ala.'i‘A 

1958 

315.6 

314.5 

na 

na 

1959 

316.1 

315.5 

na 

na 

1960 

317.0 

316.9 

na 

na 

1961 

317.7 

317.7 

na 

na 

1962 

318.6 

317.3 

na 

na 

1963 

319.1 

318.1 

na 

na 

1964 

319.6 

318.3 

na 

na 

1965 

320.4 

319.3 

na 

na 

1966 

321.1 

320.6 

na 

na 

1967 

322.0 

321.3 

na 

na 

1968 

322.8 

321.6 

na 

na 

1969 

324.2 

322.4 

na 

na 

1970 

325.5 

324.1 

na 

na 

1971 

326.5 

324.8 

na 

na 

1972 

327.6 

325.9 

na 

na 

1973 

329.8 

327.4 

na 

327.9 

1974 

330.4 

326.3 

na 

332.6 

1975 

331.0 

329.3 

na 

333.3 

1976 

332.1 

330.4 

330.6 

333.7 

1977 

333.6 

331.8 

332.5 

334.7 

1978 

335 

333.6 

335.3 

336.7 

1979 

336.5 

334.8 

336.3 

337.9 

1980 

338.4 

336.9 

338.0 

339.9 

1981 

339.5 

338.1 

338.3 

341.7 

1982 

340.8 

339.3 

340.3 

342.8 

1983 

342.8 

341.0 

341.6 

344.1 

1984 

344.3 

342.4 

343.3 

346.0 

1965 

345.7 

343.7 

344.4 

347.0 

1966 

346.9 

345.2 

345.9 

348.7 

1987 

348.6 

346.8 

347.6 

349.8 

1988 

351.2 

348.9 

349.7 

352.9 

1989 

352.8 

349.8 

na 

na 

Source:  Keeling,  C.D.  Scripps  Institution  of  Oceanography,  La  Jolla,  CA.  (Data  provid¬ 
ed  by  the  Carbon  Dioxide  Information  Analysis  Center.  Oak  Ridge  Natior^l  Laboratory, 
Oak  Ridge,  IN). 

Thoning,  K.W.  Cooperative  Institute  for  Research  in  Environmental  Studies,  University 
of  Colorado,  Boulder,  CO.  (Data  provided  by  the  Carbon  Dioxide  Information  Analysis 
Center.  Oak  Ridge  National  Laboratory,  Oak  Rkjge,  TN). 

Notes:  na^not  available.  Data  for  1989  are  preliminary. 
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Table  38.-Qlobal  annual  releases  of  chbrofluorocarbons,  1931-1068. 
(million  kilograms) 


Year 

CFC-1 1 

CFC-12 

Year 

CFC-1 1 

CFC-12 

1931 

0.0 

0.1 

1960 

40.5 

89.1 

1932 

0.0 

0.1 

1961 

52.1 

99.7 

1933 

0.0 

0.1 

1962 

65.4 

114.5 

1934 

0.0 

0.2 

1963 

80.0 

133.9 

1935 

0.0 

0.3 

1964 

95.0 

155.5 

1936 

0.0 

0.5 

1965 

106.3 

175.4 

1937 

0.0 

0.8 

1966 

121.3 

195.0 

1938 

0.1 

1.2 

1967 

137.6 

219.9 

1939 

0.1 

1.7 

1968 

156.8 

246.5 

1940 

0.1 

2.3 

1969 

181.9 

274.3 

1941 

0.1 

3.0 

1970 

206.6 

299.9 

1942 

0.1 

3.7 

1971 

226.9 

321.8 

1943 

0.2 

4.5 

1972 

255.8 

349.9 

1944 

0.2 

6.1 

1973 

292.4 

387.3 

1945 

0.3 

8.0 

1974 

321.4 

418.6 

1946 

0.6 

13.9 

1975 

310.9 

404.1 

1947 

1.3 

21.3 

1976 

316.7 

390.4 

1948 

2.3 

24.8 

1977 

303.9 

371.2 

1949 

3.8 

26.6 

1978 

283.6 

341.3 

1950 

5.5 

29.5 

1979 

263.7 

337.5 

1951 

7.6 

32.4 

1980 

250.8 

332.5 

1952 

11.0 

33.7 

1981 

248.2 

340.7 

1953 

15.0 

37.9 

1982 

239.5 

337.4 

1954 

18.6 

42.9 

1983 

252.8 

343.3 

1955 

23.0 

48.2 

1984 

271.1 

359.4 

1956 

28.7 

56.1 

1985 

280.8 

366.4 

1957 

32.2 

63.8 

1986 

295.1 

378.5 

1958 

30.2 

66.9 

1987 

310.6 

386.5 

1959 

30.9 

74.8 

1988 

314.5 

392.8 

Source:  Chemical  Manufacturers  Association.  1989.  Production,  Sales,  and  Calculated 
Release  of  CFC-1 1  and  CFC-12  through  1988,  table  3.  Washington.  D.C. 

Note:  Data  are  supplied  by  reporting  companies  participating  in  the  Chemical  Manu¬ 
facturers  Association’s  chlorofluorocarbon  research  program. 
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Table  39.-U.S.  emissions  of  criteria  air  pollutants,  by  source,  1940-1989. 
(million  metric  tons) 


Sulfur  dtoxide 


Transpor- 

Fuel  oonv 

Industrial 

Solid 

Miscel- 

Year 

tation 

bustion 

processes 

waste 

laneous 

Total 

1940 

2.9 

11.0 

3.7 

0.0 

0.5 

17.6 

1950 

2.3 

12.9 

4.6 

0.0 

0.5 

19.8 

1960 

0.4 

14.0 

5.3 

0.0 

0.5 

19.7 

1970 

0.6 

21.3 

6.4 

0.0 

0.1 

28.3 

1975 

0.6 

20.3 

4.7 

0.0 

0.0 

25.6 

1976 

0.7 

20.9 

4.6 

0.0 

0.0 

26.2 

1977 

0.8 

21.5 

4.7 

0.0 

0.0 

26.9 

1978 

0.8 

19.9 

4.3 

0.0 

0.0 

25.0 

1979 

0.9 

19.5 

4.4 

0.0 

0.0 

24.8 

1980 

0.9 

18.7 

3.8 

0.0 

0.0 

23.4 

1981 

0.9 

17.8 

3.9 

0.0 

0.0 

22.6 

1982 

0.8 

17.3 

3.3 

0.0 

0.0 

21.4 

1983 

0.8 

16.7 

3.3 

0.0 

0.0 

20.7 

1984 

0.8 

17.4 

3.3 

0.0 

0.0 

21.5 

1985 

0.9 

17.0 

3.2 

0.0 

0.0 

21.1 

1986 

0.9 

16.9 

3.2 

0.0 

0.0 

20.9 

1987 

0.9 

16.6 

3.2 

0.0 

0.0 

20.7 

1988 

0.9 

16.6 

3.4 

0.0 

0.0 

20.9 

1989 

1.0 

16.8 

3.3 

0.0 

0.0 

21.1 

Nitrogen  oxides 

Transpor- 

Fuel  com- 

Industrial 

Solid 

Miscel- 

Year 

tation 

bustion 

processes 

waste 

laneous 

Total 

1940 

2.2 

3.4 

0.2 

0.1 

0.9 

6.8 

1950 

3.5 

4.7 

0.3 

02 

0.6 

9.3 

1960 

4.9 

6.7 

0.5 

0.3 

0.4 

12.8 

1970 

7.6 

9.1 

0.7 

0.4 

0.3 

18.1 

1975 

8.9 

9.4 

0.7 

0.1 

0.1 

19.2 

1976 

9.3 

10.0 

0.7 

0.1 

0.2 

20.3 

1977 

9.5 

10.4 

0.7 

0.1 

0.2 

20.9 

1978 

10.3 

10.3 

0.7 

0.1 

0.2 

21.7 

1979 

10.1 

10.5 

0.7 

0.1 

0.2 

21.6 

1980 

9.8 

10.1 

0.7 

0.1 

0.2 

20.9 

1981 

10.0 

10.0 

0.6 

0.1 

02 

20.9 

1982 

9.4 

9.8 

0.5 

0.1 

0.1 

20.0 

1983 

8.9 

9.6 

0.5 

0.1 

0.2 

19.3 

1984 

8.8 

10.2 

0.6 

0.1 

0.2 

19.8 

1985 

8.9 

10.2 

0.6 

0.1 

0.1 

19.8 

1986 

8.3 

10.0 

0.6 

0.1 

0.1 

19.1 

1987 

8.1 

10.5 

0.6 

0.1 

0.2 

19.4 

1968 

8.1 

10.9 

0.6 

0.1 

0.3 

20.0 

1989 

7.9 

11.1 

0.6 

0.1 

0.2 

19.9 

continued 
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Table  39  (continued) .-U.S.  emissions  of  criteria  air  pollutants,  by  source,  1940-1989. 
(million  metric  tons) 

_ Reactive  volatile  organic  compounds _ 

Transpor-  Fuel  com-  Industrial  Solid  Miscel- 


Year 

tation 

bustion 

processes 

waste 

laneous 

Total 

1940 

5.2 

4.7 

3.3 

0.9 

4.6 

18.6 

1950 

7.9 

3.1 

5.4 

1.0 

3.6 

21.0 

1960 

11.1 

1.9 

6.3 

1.4 

3.1 

23.8 

1970 

12.4 

1.1 

8.9 

1.8 

3.3 

27.5 

1975 

10.3 

1.0 

8.1 

0.9 

2.5 

22.8 

1976 

10.4 

1.2 

8.7 

0.8 

2.9 

24.0 

1977 

10.0 

1.4 

9.0 

0.8 

2.8 

24.2 

1978 

8.6 

0.8 

9.9 

0.8 

2.7 

22.8 

1979 

8.0 

0.9 

9.9 

0.7 

2.9 

22.4 

1980 

9.0 

0.9 

9.2 

0.6 

2.9 

22.7 

1981 

8.9 

0.9 

8.3 

0.6 

2.5 

21.3 

1982 

8.3 

1.0 

7.5 

0.6 

2.2 

19.5 

1983 

8.2 

1.0 

7.9 

0.6 

2.7 

20.3 

1964 

8.1 

1.0 

8.8 

0.6 

2.7 

21.1 

1985 

7.6 

0.9 

8.5 

0.6 

2.6 

20.2 

1986 

7J2 

0.9 

8.1 

0.6 

2.3 

19.1 

1987 

7.1 

0.9 

8.3 

0.6 

2.5 

19.4 

1988 

6.9 

0.9 

8.1 

0.6 

2.9 

19.5 

1989 

6.4 

0.9 

8.1 

0.6 

2.5 

18.5 

Total  suspended  particulates 


Year 

Transpor¬ 

tation 

Fuel  com¬ 
bustion 

Industrial 

processes 

Solid 

waste 

Miscel¬ 

laneous 

Total 

1940 

2.7 

7.5 

8.7 

0.5 

3.7 

23.1 

1950 

2.1 

7.0 

12.7 

0.6 

2.5 

24.9 

1960 

0.7 

5.7 

12.5 

0.9 

1.8 

21.6 

1.2 

4.6 

10.5 

1.1 

1.1 

18.5 

1975 

1.4 

2.7 

5.0 

0.6 

0.7 

10.6 

1976 

1.4 

2.5 

4.4 

0.4 

1.0 

9.7 

1977 

1.4 

2.5 

4.0 

0.4 

0.8 

9.1 

1978 

1.4 

2.5 

4.0 

0.4 

0.8 

9.1 

1979 

1.4 

2.5 

3.8 

0.4 

0.9 

8.9 

1960 

1.3 

2.4 

3.3 

0.4 

1.1 

8.5 

1981 

1.3 

2.3 

3.0 

0.4 

0.9 

8.0 

1982 

1.3 

2.2 

2.6 

0.3 

0.7 

7.1 

1983 

1.3 

2.0 

2.4 

0.3 

1.1 

7.1 

1984 

1.3 

2.1 

2.8 

0.3 

0.9 

7.4 

1985 

1.4 

1.8 

2.8 

0.3 

1.1 

7.3 

1986 

1.4 

1.8 

2.5 

0.3 

0.9 

6.8 

1987 

1.4 

1.8 

2.5 

0.3 

1.0 

7.0 

1968 

1.5 

1.7 

2.7 

0.3 

1.3 

7.5 

1989 

1.5 

1.8 

2.7 

0.3 

1.0 

7.2 

continued 
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Table  39  (continued)  .-U.S.  emissions  of  criteria  air  pollutants,  by  source,  1940-1989. 


(million  metric  tons) 


Carbon  monoxide 

Year 

Transpor-  Fuelcom- 
tation  bustion 

Industrial 

processes 

Solid 

waste 

Miscel¬ 

laneous 

Total 

1940 

29.3 

15.9 

6.6 

3.3 

26.5 

81.6 

1950 

43.6 

11.4 

10.5 

4.3 

16.5 

86.3 

1960 

57.0 

7.0 

9.3 

5.1 

10.0 

88.4 

1970 

74.4 

4.5 

8.9 

6.4 

72. 

101.4 

1975 

65.0 

4.3 

6.9 

3.1 

4.8 

84.1 

1976 

64.3 

4.7 

7.1 

2.7 

7.1 

85.9 

1977 

61.0 

5.1 

7.3 

2.6 

5.8 

81.8 

1978 

63.1 

5.9 

7J2 

2.5 

5.7 

84.4 

1979 

50.1 

6.7 

7.1 

2.3 

6.5 

81.7 

1980 

56.1 

7.4 

6.3 

2.2 

7.6 

79.6 

1981 

56.4 

7.7 

5.9 

2.1 

6.4 

77.4 

1982 

52.9 

8.2 

4.3 

2.0 

4.9 

72.4 

1983 

52.4 

8.2 

4.3 

1.9 

7.7 

74.5 

1984 

50.6 

8.3 

4.7 

1.9 

6.3 

71.8 

1985 

47.9 

7.5 

4.4 

1.9 

7.9 

69.5 

1986 

44.6 

7.5 

4.2 

1.8 

5.9 

64.0 

1987 

43.3 

7.6 

4.3 

1.8 

72 

64.2 

1988 

41.2 

7.6 

4.6 

1.7 

9.9 

65.0 

1989 

40.0 

7.8 

4.6 

1.7 

6.7 

60.9 

1  (thousand  metric  tons) 

Lead 

Transpor-  Fuel  com- 

Industrial 

Solid 

Miscei- 

Year 

tation 

bustion 

waste 

laneous 

Total 

1970 

163.6 

9.6 

23.9 

6.7 

0.0 

203.8 

1975 

122.6 

9.3 

10.3 

4.8 

0.0 

147.0 

1976 

132.4 

8.3 

8.1 

4.3 

0.0 

153.1 

1977 

124.2 

7.2 

5.7 

4.1 

0.0 

141.2 

1978 

112.4 

6.1 

5.4 

4.0 

0.0 

127.9 

1979 

94.6 

4.9 

5.2 

4.0 

0.0 

108.7 

1980 

59.4 

3.9 

3.6 

3.7 

0.0 

70.6 

1981 

46.9 

2.8 

3.0 

3.7 

0.0 

56.4 

1982 

46.9 

1.7 

2.7 

3.1 

0.0 

54.4 

1983 

40.8 

0.6 

2.4 

2.6 

0.0 

46.4 

1984 

34.7 

0.5 

2.3 

2.6 

0.0 

40.1 

1985 

15.5 

0.5 

2.3 

2.6 

0.0 

20.9 

1986 

3.5 

0.5 

1.9 

2.6 

0.0 

8.4 

1987 

3.0 

0.5 

1.9 

2.6 

0.0 

8.0 

1988 

2.6 

0.5 

2.0 

2.5 

0.0 

7.6 

1989 

2.2 

0.5 

2.0 

2.3 

0.0 

72 

1  Source:  U.S.  Environmental  Protection  Agency.  1991 .  National  Air  Quality  and  Emis- 

sions  Trends  Report,  1989.  EPA-450/4-91-003.  Research  Triangle  Park,  NC. 
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Table  40.-National  ambient  concentrations  of  criteria  air  pollutanls,  1975-1968. 


Year 

Sulfur 

dioxide 

(ppm) 

Carbon 

monoxide 

(ppm) 

Qzone 

(ppm) 

Nitrogen 

dioxide 

(ppm) 

TSP 

(ug/m3) 

1975 

0.0154 

11.96 

0.153 

0.029 

61.9 

1.04 

1978 

0.0156 

11.32 

0.153 

0.029 

62.8 

1.05 

1977 

0.0138 

10.66 

0.155 

0.029 

62.9 

1.16 

1978 

0.0126 

10.07 

0.156 

0.029 

62.4 

1.04 

1979 

0.0120 

9.07 

0.134 

0.026 

63.1 

0.77 

1980 

0.0109 

8.52 

0.136 

0.025 

64.2 

0.61 

1981 

0.0104 

8.25 

0.127 

0.025 

60.3 

0.48 

1982 

0.0096 

7.86 

0.125 

0.024 

50.1 

0.49 

1983 

0.0092 

7.77 

0.137 

0.024 

49.7 

0.39 

1984 

0.0094 

7.72 

0.124 

0.024 

51.2 

0.35 

1985 

0.0088 

7.03 

0.123 

0.024 

48.8 

0.23 

1986 

0.0085 

7.00 

0.118 

0.024 

48.6 

0.13 

1987 

0.0083 

6.64 

0.125 

0.024 

49.7 

0.10 

1988 

0.0084 

6.56 

0.136 

0.024 

50.5 

0.08 

Source:  U.S.  Environmental  Protection  Agency,  Office  of  Air  Quality  Planning  and  Stan¬ 
dards.  1990.  National  Air  Quality  and  Emissions  Trends  Report,  1968.  EPA-45Q/4-90-002 
Research  Triangle  Partt,  NC. 

Notes:  ppm-parts  per  million.  u^mS-micrograms  per  cubic  meter.  m;^m3«milligrams  per 
cubic  meter.  TSP«total  suspended  particulates.  Sulfur  dioxide  and  nitrogen  dioxide  re- 
I  cords  are  arithmetic  means.  Carbon  monoxide  and  ozone  records  are  second  maximum 

I  readings  over  8-  and  24-  hour  periods,  respecth/ely.  TSP  records  are  geometric  means. 

Lead  records  are  maximum  quarterly  recordings.  Data  represent  composite  averages 
from  all  sites  in  the  natiorwide  monitoring  network. 
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Table  41.-Wet  deposition  of  selected  pollutants,  1982-1987. 


(kilograms  per  hectare) 


Year 

Hydrogen 

ion 

Sulfate 

km 

Nitrate 

km 

Ammonium 

km 

Calcium 

ion 

1962 

0.41 

23.17 

13.54 

3.03 

1.90 

1983 

0.35 

21.63 

13.26 

3.00 

2.04 

1984 

0.38 

22.69 

14.63 

3.15 

2.06 

1985 

0.37 

21.95 

14.51 

2.92 

1.81 

1986 

0.37 

21.26 

13.89 

2.90 

1.60 

1987 

0.34 

19.85 

13.62 

2.89 

1.65 

Source:  Sisterson,  D.L  et  al.  1990.  Deposition  Monitoring:  Methods  and  Results. 
NAPAP  SOS/T  State  of  Science  and  Technology  Report  6.  IN:  National  Add  Depo¬ 
sition  Assessment  Program,  State  of  Science  and  Technology,  vol.  1,  table  6-22, 
p.  14.  Washington,  D.C. 

Note:  Data  represent  the  summary  of  1982-1987  trend  sites  (n«148)  annual  deposi¬ 
tion  by  year.  Means  are  reported. 
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Land,  Agriculture,  and  Forestry 

Trends  of  land  use  are  of  interest  because  many  environmental 
concerns  relate  to  the  adequacy  and  suitability  of  habitat.  Concerns  for 
protecting  wetland  areas  are  directly  related  to  biological  diversity. 
Land  conversions,  such  as  some  types  of  urban  development,  may  pre¬ 
clude  other  uses,  now  or  in  the  future.  In  addition,  the  nation’s  agricul¬ 
tural  and  forest  productivity  depends  on  having  adequate  land  and 
managing  it  in  ways  that  minimize  erosion  or  other  natural  resource 
losses. 

Highlights  include  the  following  trends: 

•  The  total  amount  of  federal  land  has  remained  constant 
over  the  past  three  decades,  while  the  allocation  of 
federal  land  to  parks/wilderness  and  wildlife  areas  has 
increased  significantly  since  1978. 

•  The  area  of  wetlands  in  the  lower  48  states  is  currently 
about  47  percent  of  that  estimated  to  have  existed  in  the 
1780s.  Specific  types  of  wetlands,  such  as  the  bottomland 
hardwood  forests  along  the  Mississippi  River  alluvial 
plain,  have  declined  significantly  since  data  collection 
was  begun  in  1937. 

•  The  number  of  farms,  especially  small  farms,  has 
decreased  since  the  1940s  with  an  associated  increase  in 
the  number  of  large  farms. 

•  Farm  fuel  use  has  decreased  while  the  inputs  of  fertilizer 
to  farmland,  the  use  of  chemicals,  and  the  amount  of 
irrigated  farmland  have  remained  approximately 
constant. 

•  The  majority  of  timberland  and  net  annual  growth  of 
timber  stocks  have  been  associated  with  farmer  and 
other  private  holdings  with  a  disproportionately  higher 
removal  of  growing  stock  volume  from  forest  industry 
and  national  forest  lands. 
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million  acres 


ENVIRONMENTAL  QUALITY 


Part  II.  Environmental  Data  and  Trends 


1937  1947  1957  1967  1974  1979  1985  1990 

Source:  MacDonald,  P.O.  et  al.  1979.  Documentation,  Chrornslogy,  and  Future  Projections  of  Bottomland 
Hardwood  Losses  in  the  Lower  Mississippi  Alluvial  Plain.  U.S.  Fish  and  Wildlife  Service.  Washington,  D.C 
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millions 
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Figure  35. --Farm  fertilizer  use,  1970-1990. 


ENVIRONMENTAL  QUALITY 


1964  1969  1974  1978 

1982  1984 

1987 

1988 

^881 20  leading  irrigation  states  ^ 

^  All  other  states 

Source;  See  Table  56. 
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1952  1962 

1970  1977 

1986 

Farmer  &  other  private 

1^^  Forest  industry 

i 

National  forest 

^01  Other  public 

1  Source:  See  Table  59. 
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Table  42.-Owner5hip  of  land  in  the  United  States,  1955-1987. 


Year 

Federal 

Nonfederal 

Total 
(million  ac-"??) 

(million  acres) 

(million  acres) 

1955 

408 

21.4 

1,496 

78.6 

1,904 

1960 

772 

33.9 

1,502 

66.1 

2,273 

1965 

766 

33.5 

1,506 

66.5 

2,271 

1970 

761 

33.5 

1,510 

66.5 

2,271 

1975 

760 

33.5 

1,511 

66.5 

2,271 

1980 

720 

31.7 

1,552 

68.3 

2,271 

1985 

727 

32.0 

1,545 

68.0 

2,271 

1987 

724 

31.9 

1,547 

68.1 

2,271 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  Statistical  Abstract  of 
the  United  States,  annual.  Washington,  D.C. 


Table  43.-Major  uses  of  land  in  the  United  States,  1900-1967. 


(million  acres) 


Year 

Croplarxf 

Grazing 

land 

Forest 

larxj 

Special 

use 

Other 

land 

Total 

1900 

319 

832 

719 

na 

400 

1,904 

1910 

347 

814 

562 

na 

424 

1,904 

1920 

402 

750 

567 

86 

330 

1,904 

1930 

413 

708 

607 

na 

416 

1,904 

1940 

399 

723 

602 

99 

327 

1,904 

1959 

359 

633 

728 

146 

306 

2,271 

1969 

333 

604 

723 

306 

293 

2,264 

1974 

361 

598 

718 

182 

301 

2,264 

1978 

369 

587 

703 

158 

345 

2,264 

1982 

383 

597 

655 

270 

274 

2,265 

1987 

464 

591 

648 

279 

282 

2,265 

Source: 

Daugherty,  A.B. 

1991.  Major  Uses  of  Land  in  the  United  States:  1967. 

U.S. 

Departmert  of  Agriculture,  Economic  Research  Service.  Agricultural  Economic 
Report  (AER)  535,  and  earlier  reports  in  this  series.  Washington,  D.C. 

Notes:  The  total  land  area  of  the  United  States  increased  in  1959  with  the  addition 
of  Alaska  and  Hawaii  as  states.  Other  changes  in  total  land  area  result  from  refine¬ 
ments  in  measuring  techniques.  Within  category  changes  result  from  gains  artd  losses 
from  bases.  The  estimates  are  not  strictly  comparable  to  data  in  Table  42. 


Table  44.-Special  uses  of  lartd  in  the  United  States,  1949-1967. 
(million  acres) 


Land  use 

1949 

1959 

1969 

1974 

1978 

1982 

1987 

Transportation 

22.9 

25.2 

26.0 

26.3 

26.6 

26.7 

25.7 

Parks  and  wilderness 

18.8 

29.7 

49.3 

51.6 

56.6 

115.8 

128.5 

Wildlife  areas 

8.9 

17.2 

32.1 

35.8 

41.4 

95.2 

96.4 

National  defense 

26.3 

31.1 

25.6 

25.0 

24.9 

24.0 

20.9 

Urban 

18.3 

27.2 

31.0 

34.8 

44.6 

50.2 

56.6 

Farmsteads  &  farm  roads 

15.1 

11.4 

10.3 

8.1 

8.4 

8.0 

7.1 

Total 

118.4 

141.8 

174.3 

181.6 

202.5 

319.9 

335.2 

Source:  Daugherty,  A. B.  1991.  MajorUsesof  Land  in  the  United  States:  1987.  U.S. 
Department  of  Agriculture,  Economic  Research  Service.  Agricultural  Ecoromic 
Report  (AER)  535,  and  earlier  reports  in  this  series.  Washington.  D  C, _ 
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Table  45.-Wetlands  in  the  conterminous  United  States,  1954-1974. 


(million  acres) 


Wetlands  type 

1954 

1974 

Estuarine  wetlands 

5.59 

5.22 

Freshwater  marshes 

33.07 

28.40 

Freshwater  shmb  wetlands 

11.00 

10.60 

Freshwater  forested  wetlarxls 

55.09 

49.70 

Other  freshwater  wetlands 

2.70 

5.00 

Total  wetland  acreage 

107.95 

98.92 

Source:  Prayer,  W.E.,  T.J.  Monahan,  D.C.  Bowden  &  FA  Qraybill.  1983.  Status  and 
Trends  of  Wetlands  and  Deepwater  Habitats  in  the  Contermimus  United  States,  1950’s 
to  1970’s,  table  1 .  pp.  20, 21 .  Department  of  Forest  and  Wood  Sciences,  Colorado 
State  University.  Ft  Collins,  CO. 


Table  46. -Wetlands  losses,  by  state,  1780’s-1 980’s. 


State 

■SSSil 

Wetlaixls  area 

lost 

(percent) 

1780’s 

1980’s 

Alabama 

33.030 

7.568 

3.784 

-50% 

Alaska 

375.304 

170.200 

170.000 

-0.1% 

Arizona 

72.902 

0.931 

0.600 

-36% 

Arkansas 

33.987 

9.849 

2.764 

-72% 

California 

101.564 

5.000 

0.454 

-91% 

Colorado 

66.719 

2.000 

1.000 

-50% 

Connecticut 

3.206 

0.670 

0.175 

-74% 

Delaware 

1.316 

0.480 

0.223 

-54% 

Florida 

37.478 

20.325 

11.038 

-46% 

Georgia 

37.681 

6.843 

5.298 

-23% 

Hawaii 

4.115 

0.058 

0.052 

-12% 

Idaho 

53.470 

0.877 

0.386 

-56% 

Illinois 

36.096 

8.212 

1.255 

-85% 

Indiana 

23.226 

5.600 

0.751 

-87% 

Iowa 

36.026 

4.000 

0.422 

-89% 

Kansas 

52.649 

0.841 

0.435 

-48% 

Kentucky 

25.853 

1.566 

0.300 

-81% 

Louisiana 

31.055 

16.195 

8.784 

-46% 

Maine 

21.258 

6.460 

5.199 

-20% 

continued 
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Table  46  (continued). -Wetlands  losses,  by  state,  1780’s-1980’s. 


Stats 

1780’s  1960’s 

Maryland 

6.769 

1.650 

0.440 

-73% 

Massachusetts 

5.284 

0.818 

0.588 

-28% 

Michigan 

37.258 

11.200 

5.583 

-50% 

Minnesota 

53.604 

15.070 

8.700 

-42% 

Mississippi 

30.538 

9.872 

4.067 

-59% 

Missouri 

44.599 

4.844 

0.643 

-87% 

Montana 

94.168 

1.147 

0.840 

-27% 

Nebraska 

49.425 

2.911 

1.906 

-35% 

Nevada 

70.746 

0.487 

0.236 

-52% 

New  Hampshire 

5.955 

0.220 

0.200 

-9% 

New  Jersey 

5.015 

1.500 

0.916 

-39% 

New  Mexico 

77.866 

0.720 

0.462 

-33% 

New  York 

31.729 

2.562 

1.025 

-60% 

North  Carolina 

33.655 

11.090 

5.690 

-49% 

North  Dakota 

45.226 

4.928 

2.490 

-49% 

Ohio 

26.382 

5.000 

0.463 

-90% 

Oklahoma 

44.748 

2.843 

0.950 

-67% 

Oregon 

62.068 

2.262 

1.394 

-38% 

Pennsylvania 

29.013 

1.127 

0.499 

-56% 

Rhode  Island 

0.777 

0.103 

0.065 

-37% 

South  Carolina 

19.875 

6.414 

4.659 

-27% 

South  Dakota 

49.310 

2.735 

1.780 

-35% 

Tennessee 

27.036 

1.937 

0.787 

-59% 

Texas 

171.097 

16.000 

7.612 

-52% 

Utah 

54.346 

0.802 

0.558 

-30% 

Vermort 

6.150 

0.341 

0.220 

-35% 

Virginia 

26.123 

1.849 

1.075 

-42% 

Washington 

43.643 

1.350 

0.938 

-31% 

West  Virginia 

15.476 

0.134 

0.102 

-24% 

Wisoonsin 

35.939 

9.800 

5.331 

-46% 

Wyoming 

62.665 

2.000 

1.250 

-38% 

Source:  Dahl,  T.E.  1991.  Wetlands  Losses  in  the  United  States  1780’s  to  1980’s. 
Report  to  Congress.  U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service. 
Washington,  D.C. 
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Table  47.-Number  of  farms  and  land  in  farms,  1900-1987. 


Year 

Number 

(million) 

Land 

(billion 

acres) 

Year 

Number 

(million) 

Land 

(billion 

acres) 

1900 

5.740 

0.839 

1954 

4.783 

1.160 

1910 

6.366 

0.879 

1959 

3.708 

1.123 

1920 

6.454 

0.956 

1964 

3.158 

1.110 

1925 

6.372 

na 

1969 

2.730 

1.063 

1930 

6.295 

0.990 

1974 

2.314 

1.017 

1935 

6.812 

na 

1978 

2.258 

1.015 

1940 

6.102 

1.065 

1962 

2.241 

0.987 

1945 

5.859 

1.142 

1987 

2.088 

0.964 

1950 

5.388 

1.161 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  1976.  Historical  Sta-  : 

tistics  of  the  United  States:  Colonial  Times  to  1970.  Washington,  D.C.  ! 

U.S.  Department  of  Commerce,  Bureau  of  the  Census.  Census  of  Agriculture  for  1987, 
and  earlier  reports  in  this  series.  Washington,  D.C. 

Note:  na«not  available. 
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Table  49.-Prime  farmland,  by  land  cover  type.  1977-1987. 

(million  acres) 

Use 

1977 

1982 

1987 

Cropland 

230 

233 

232 

Pasture  larxj 

40 

30 

37 

Rangeland 

22 

20 

19 

Forestland 

42 

45 

45 

Minor  land 

11 

7 

7 

Total 

345 

340 

339 

Source:  U.S.  Department  of  Agricutture,  Soil  Conservation  Service  &  iowa  State  Uni¬ 
versity  Statisticai  Latx>ratory.  Natural  Resources  Inventory:  1977, 1982,  and  1987. 
Washington,  D.C. 


Table  50.-Major  uses  of  cropland,  1945-1990. 


(million  acres) 


Cropland  used  for  crops  j 

Diverted 

from 

production 

Year 

Har¬ 

vested 

Summer 
Failed  fallow 

Cropland 

Idle  pasture 

Total 

1945 

353 

10 

40 

na 

47 

454 

na 

1949 

352 

9 

26 

22 

67 

478 

na 

1954 

339 

13 

28 

19 

66 

465 

na 

1959 

317 

10 

31 

33 

66 

457 

22.5 

1964 

292 

6 

37 

52 

57 

444 

55.0 

1969 

286 

6 

41 

51 

88 

472 

57.5 

1074 

322 

8 

31 

21 

83 

465 

2.7 

1978 

330 

7 

32 

26 

76 

471 

18.3 

1982 

347 

5 

31 

21 

65 

469 

11.1 

1987 

293 

6 

32 

68 

65 

464 

76.2 

1990 

311 

6 

26 

na 

na 

na 

1  59.9 

Source:  U.S.  Department  of  Agricutture,  Economic  Research  Service.  Cropland,  Water 
and  Conservation  Situation  and  Outlook  Report,  annual.  Washington,  D.C. 


Notes:  Acres  of  idle  croplarxl,  cropland  pasture,  and  total  croplarxl  are  estimated  only 
for  years  coinciding  with  Census  of  Agriculture  years.  Data  are  for  the  contermirous 
United  States.  CroplarKi  diversions  occurred  under  federal  farm  programs.  Data  for 
1990  are  preliminary. 
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Table  51  .-Cropland  erosion.  1977-1967. 


(average  annual  tons  per  acre) 


Sheet  and  rill  erosion  I 

1  Wind  erosion 

Cultivated 

Uncultivated 

1  Cultivatsd 

Uncultivated 

Year 

^E333i3 

Average 

cropland 

Average 

1977 

5.1 

3.4 

4.7 

6.0 

1.9 

5.3 

1982 

4.7 

0.8 

4.3 

3.4 

0.4 

3.1 

1987 

4.1 

0.9 

3.8 

3.6 

0.7 

3.3 

Source:  U.S.  Department  of  Agriculture,  Soil  Conservation  Service.  National  Resource: 
Inventory:  1977, 1982,  and  1967.  Washington,  D.C. 


Notes:  Data  for  1977  are  not  strictly  comparable  with  data  for  1982  and  1987  because 
of  different  reporting  categories.  During  the  period1982  to  1987,  cropland  acres  with 
excessive  sheet  and  rill  erosion  decreased  from  104  million  acres  to  about  94  million 
acres,  while  wind  erosion  damage  to  cropland  increased  slightly  from  72  million  acres 
to  76  million  acres. 
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Table  5Z-Agi1cultural  productivity  indexes,  1950-1989. 
Index  (1977-100) 


Inputs  1 

Output 

Produc¬ 

tivity 

Year 

Labor 

Mechanical  Chemical 

Total 

1950 

265 

72 

19 

106 

61 

58 

1951 

251 

77 

21 

106 

62 

60 

1952 

237 

81 

23 

105 

66 

62 

1953 

220 

82 

24 

103 

66 

64 

1954 

214 

82 

24 

102 

69 

65 

1955 

220 

83 

29 

104 

69 

66 

1956 

212 

84 

27 

103 

62 

67 

1957 

188 

83 

27 

100 

67 

67 

1958 

182 

83 

28 

98 

72 

74 

1959 

183 

84 

32 

101 

74 

73 

1960 

177 

83 

32 

99 

76 

72 

1961 

167 

80 

35 

98 

76 

78 

1964 

163 

80 

38 

98 

77 

76 

1963 

155 

79 

43 

98 

80 

82 

1966 

146 

80 

46 

96 

79 

81 

1965 

144 

80 

49 

97 

82 

84 

1966 

132 

83 

56 

99 

79 

83 

1967 

128 

85 

66 

98 

83 

86 

1968 

124 

86 

69 

97 

85 

87 

1969 

118 

86 

73 

96 

85 

88 

1970 

113 

85 

75 

96 

84 

87 

1971 

108 

87 

81 

97 

92 

93 

1972 

110 

89 

86 

97 

91 

94 

1973 

109 

90 

90 

98 

93 

95 

1974 

109 

92 

93 

98 

88 

90 

1975 

106 

96 

83 

97 

95 

99 

1976 

100 

98 

96 

98 

97 

98 

1977 

100 

100 

100 

100 

100 

100 

1978 

100 

104 

107 

102 

104 

101 

1979 

99 

104 

123 

103 

111 

105 

1980 

99 

101 

123 

103 

104 

101 

1981 

96 

98 

129 

103 

118 

115 

1982 

93 

92 

118 

99 

116 

117 

1983 

97 

89 

102 

96 

96 

99 

1984 

92 

86 

120 

96 

112 

117 

1985 

85 

80 

115 

92 

118 

125 

1966 

80 

77 

109 

89 

111 

134 

1987 

78 

73 

111 

89 

110 

124 

1988 

75 

72 

111 

87 

102 

117 

1989 

76 

73 

123 

88 

114 

128 

Source;  U.S.  Department  of  Agriculture,  Economic  Research  Service.  Economic  Indica¬ 
tors  of  the  Farm  Sector.  Production  and  Efficiency  Statistics,  annual.  Washington,  D.C. 
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Table  53.-Farm  fuel  use,  1974-1969. 

(billion  gallons) 

Year 

Gasoline 

Diesel 

LP  gas 

1974 

3.7 

2.6 

1.4 

1975 

4.5 

2.4 

1.0 

1976 

3.9 

2.8 

1.2 

1977 

3.8 

2.9 

1.1 

1978 

3.6 

3.2 

1.3 

1979 

3.4 

3.2 

1.1 

1980 

3.0 

3.2 

1.1 

1981 

2.7 

3.1 

1.0 

1982 

2.4 

2.9 

1.1 

1963 

2.3 

3.0 

0.9 

1984 

2.1 

3.0 

0.9 

1985 

1.9 

2.9 

0.9 

1986 

1.7 

2.9 

0.7 

1987 

1.5 

3.0 

0.6 

1988 

1.6 

2.8 

0.6 

1989 

1.6 

3.2 

0.6 

Source:  U.S.  Department  of  Agriculture,  EoorKKnic  Research  Service.  Agricultural  Re¬ 
sources:  Inputs  Outlook  and  Situation  Report,  periodic.  Washington,  D.C. 


Notes:  Data  for  1989  are  preliminary.  LP  gas«Liquefied  petroleum  gas. 


Table  54.-Farm  fertilizer  use,  1940-1990. 


(million  tons  of  primary  nutrients  -  nitrogen,  phosphonjs,  arxl  potash) 


Year 

Amount 

Year 

Amount 

Year 

Amount 

1940 

1.8 

1957 

6.4 

1974 

19.3 

1941 

1.9 

1958 

6.5 

1975 

17.6 

1942 

2.1 

1959 

7.4 

1976 

20.8 

1943 

2.4 

1960 

7.5 

1977 

22.1 

1944 

2.6 

1961 

7.8 

1978 

20.6 

1945 

2.7 

1962 

8.4 

1979 

22.6 

1946 

3.1 

1963 

9.5 

1980 

23.1 

1947 

3.3 

1964 

10.5 

1961 

23.7 

1948 

3.6 

1965 

11.0 

1982 

21.4 

1949 

3.9 

1966 

12.4 

1983 

18.1 

1950 

4.1 

1967 

14.0 

1984 

21.8 

1951 

4.7 

1968 

15.0 

1985 

21.7 

1952 

52 

1969 

15.5 

1986 

19.7 

1953 

5.6 

1970 

16.1 

1987 

19.1 

1954 

5.9 

1971 

17.2 

1988 

19.6 

1955 

6.1 

1972 

17.2 

1989 

19.6 

1956 

8.1 

1973 

18.0 

1990 

20.6 

Source:  U.S.  Department  of  Agriculture,  Economic  Research  Senrice.  Agricultural  Re¬ 
sources:  Inputs  Outlook  and  Situation  Report,  periodic.  Washington,  D.C. 
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Table  55.-Farm  pesticide  use.  1964-1990. 

(million  pounds  of  active  ingredients) 

Year 

Herbicides  Insecticides 

Other 

Total 

1964 

76 

143 

72 

291 

1966 

112 

138 

79 

328 

1971 

207 

127 

130 

464 

1976 

374 

130 

146 

650 

1982 

451 

71 

30 

552 

1966 

410 

59 

6 

475 

1987 

365 

57 

7 

429 

1968 

372 

60 

8 

440 

1989 

394 

61 

8 

463 

1990 

393 

64 

8 

465 

Source:  U.S.  Department  of  Agitculture,  Economic  Research  Service.  Agricultural  Re¬ 
sources:  Inputs  Outlook  and  Situation  Report,  periodic.  Washington,  O.C. 


Notes:  For  the  years  1964, 1966, 1972,  and  1976,  estimates  of  pesticide  use  are  for 
total  use  on  all  crops  in  the  United  States.  The  1982  estimates  are  for  major  field  and 
forage  crops  only  and  represent  33  major  producing  states,  excluding  Califomia.  The 
1966-1990  estimates  are  for  major  U.S.  field  crops.  Data  for  1990  are  projections. 


Table  56.-lrTigatsd  farmland,  1900-1968. 
(million  acres) 


Year 

Leading  irrigation  states 

All  other  states 

Total 

1900 

7.5 

0.3 

7.8 

1910 

11.3 

0.4 

11.7 

1920 

13.9 

0.6 

14.5 

1930 

14.1 

0.6 

14.7 

1940 

17.2 

0.7 

18.0 

1950 

24.3 

1.5 

25.8 

1959 

30.7 

2.4 

33.2 

1964 

33.2 

3.8 

37.1 

1969 

34.8 

4.3 

39.1 

1974 

37.0 

4.0 

41.0 

1978 

47.8 

2.6 

50.4 

1962 

46.1 

2.9 

49.0 

1984 

42.1 

2.6 

44.7 

1987 

45.2 

1.1 

46.3 

1988 

45.2 

1.0 

46.2 

Source:  U.S.  Department  of  Commerce,  Bureau  of  the  Census.  Census  of  Agriculture 
and  Other  Special  Ranch  and  Inigation  Surveys.  Washington,  D.C. 


Notes:  Leading  inigation  states  for  1900-1974  are  the  17  Western  states:  Arizona, 
Caltfbmia,  Colorado,  Idaho.  Kansas,  Morrtana,  Nebraska,  Nevada,  New  Mexico,  North 
Dakota,  Oklahoma,  Oregon,  South  Dakota,  Texas,  Utah,  Washington,  and  Wyoming. 
Leading  states  for  1978  and  1982  are  the  17  Western  states  plus  Florida.  Georgia, 
and  Louisiana.  Leading  states  for  1964, 1987,  and  1968  are  the  17  Western  states 
plus  Arkansas,  Georgia,  and  Louisiana.  All  other  states  are  conterminous  states. 
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Table  57.-Cotxiition  of  nonfederal  rangeland,  1963-1967,  arxJ  Bureau  of  Land 
Management  rangeland,  1936-1990. 


(percentage  of  total  acreage) 


Rangeland  _ 

Norfederal 

1  Bureau  of  Land  Management 

condition 

1963 

1977 

1982 

1987 

1936 

1966 

1975 

1986 

1990 

Excellent 

5 

12 

4 

3 

2 

2 

2 

4 

3 

Good 

15 

28 

30 

30 

14 

17 

15 

30 

30 

Fair 

40 

42' 

45 

47 

48 

52 

50 

41 

36 

Poor 

40 

18 

16 

14 

36 

30 

33 

18 

16 

Other 

na 

na 

5 

6 

na 

na 

na 

na 

14 

Source:  U.S.  Department  of  Agriculture,  Soil  Conservation  Service.  National  Resources 
Inventory:  1977, 1982,  and  1987;  and  earlier  sunreys.  Washington,  D.C. 


U.S.  Department  of  the  Interior,  Bureau  of  Larxl  Management.  Public  Land  Statistics, 
annual.  Washington,  D.C. 

Notes:  BLM>‘Bureau  of  Land  Management  na>not  available.  Data  are  not  strictly  com¬ 
parable  because  of  different  survey  methods. 


Table  58.-Timberiand  in  the  United  States,  by  ownership,  1952-1987. 
(million  acres) 


Year 

Farmer 

Other 

private 

Forest 

industry 

National 

forests 

Other 

public 

Total 

1952 

172.8 

124.3 

59.0 

94.7 

58.1 

506.9 

1962 

143.6 

157.6 

61.4 

96.8 

55.6 

515.1 

1970 

124.4 

161.9 

67.6 

94.6 

55.6 

504.1 

1977 

114.5 

163.5 

68.9 

88.7 

55.5 

491.1 

1987 

97.0 

179.4 

70.6 

85.2 

51.1 

483.3 

Source:  U.S.  Department  of  Agriculture,  Forest  Senrioe,  1989.  Forest  Statistics  of  the 
United  States,  1987.  Resource  Bulletin  PNW-RB-168.  Washington,  D.C. 


Table  59.-Annual  growth  and  removal  of  timber  stocks,  by  ownership,  1952-1986. 
(billion  cubic  feet) 


Fanner  and  Forest  National  Other 


other  private  I 

industry 

1  forest  1 

public  forests 

Year 

Growth  Removal  I 

Growth  Removal 

Growth 

Removal 

Growth  Removal 

1952 

8.1 

6.9 

2.6 

3.3 

2.1 

1.1 

1.2  0.6 

1962 

9.5 

6.4 

3.2 

3.0 

2.5 

1.9 

1.6  0.7 

1970 

11.3 

7.0 

3.7 

3.8 

2.9 

2.3 

1.9  1.0 

1976 

12.6 

6.8 

4.2 

4.2 

3.1 

2.1 

2.0  1.1 

1986 

12.4 

8.2 

4.4 

5.4 

3.4 

2.2 

2.4  1.2 

Source:  U.S.  Department  of  Agriculture,  Forest  Senrice,  1989.  Forest  Statistics  of  the 
United  States,  1987.  Resource  Bulletin  PNW-RB-168.  Washington,  D.C. 
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Table  60.-Forest  fire  damage  and  reforestation.  1930-1900. 


(million  acres) 


Year 

Forest 

firs 

damage  Reforestation 

Year 

Forest 

firs 

damage  Reforestation 

1930 

52.3 

0.14 

1970 

3.3 

1.60 

1940 

25.9 

0.52 

1971 

4.3 

1.69 

1950 

15.5 

0.50 

1972 

2.6 

1.68 

1951 

10.8 

0.45 

1973 

1.9 

1.75 

1052 

14.2 

0.52 

1074 

2.9 

1.60 

1953 

10.0 

0.71 

1975 

1.8 

1.93 

1954 

8.8 

0.81 

1976 

5.1 

1.80 

1955 

8.1 

0.78 

1977 

3J2 

1.98 

1056 

6.8 

0.89 

1078 

3.9 

ZOO 

1957 

3.4 

1.14 

1979 

3.0 

Z06 

1058 

3.3 

1.53 

1980 

5.3 

Z27 

1959 

4.2 

Z12 

1981 

4.8 

1.93 

1960 

4.5 

Z14 

1982 

2.4 

Z37 

1961 

3.0 

1.76 

1983 

5.1 

Z45 

1962 

4.1 

1.37 

1984 

3.0 

Z55 

1963 

7.1 

1.33 

1985 

5.2 

Z70 

1964 

4.2 

1.31 

1986 

3.2 

Z75 

1965 

2.7 

1.29 

1987 

5.0 

3.03 

1966 

4.6 

1.28 

1988 

5.7 

3.39 

1967 

4.7 

1.37 

1989 

3.5 

3.02 

1068 

4.2 

1.44 

1990 

4.6 

na 

1969 

6.7 

1.43 

Source:  U.S.  Department  of  Agriculture,  Forest  Senrice.  Wildfire  Statistics,  annual. 
Washington,  D.C. 

U.S.  Department  of  Agriculture,  Forest  Service.  U.S.  Forest  Planting  Report,  annual. 
WasNngton,  D.C. 

Notes:  Reforestation  refers  to  acres  planted  in  seedlings  and  direct  seeded.  Data  for 
1990  are  preliminary.  na>not  available. 
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Table  61.-Forest  land  damaged  by  insects,  1968-1990. 
(million  acres) 


Year 

Eastern 

spruce 

budworm 

Western 

spruce 

budworm 

Gypsy 

moth 

Mountain 

pine 

beetle 

Southern 

pine 

beetle 

1968 

1.3 

5.3 

0.1 

na 

na 

1969 

1.2 

4.6 

0.3 

na 

na 

1970 

2.0 

4.0 

1.0 

na 

na 

1971 

1.6 

4.8 

1.9 

na 

na 

1972 

2.8 

5.5 

1.4 

na 

na 

1973 

4.2 

4.4 

1.8 

na 

na 

1974 

10.8 

5.5 

0.8 

na 

na 

1975 

9.2 

5.3 

0.5 

na 

na 

1976 

9.1 

5.8 

0.9 

na 

na 

1977 

10.3 

6.5 

1.6 

na 

na 

1978 

7.7 

5.2 

1.3 

4.0 

na 

1979 

6.6 

5.0 

0.6 

4.4 

15.0 

1980 

6.6 

4.0 

5.0 

4.7 

12.1 

1981 

4.5 

5.5 

12.9 

4.7 

0.9 

1982 

4.2 

8.7 

8.2 

4.2 

7.3 

1983 

6.5 

11.0 

2.4 

3.6 

11.4 

1984 

6.1 

10.6 

1.0 

3.3 

na 

1985 

5.2 

12.8 

1.7 

3.3 

15.5 

1966 

1.0 

13.2 

2.4 

3.5 

26.4 

1987 

0.8 

8.0 

1.3 

2.4 

13.8 

1988 

0.3 

6.1 

0.7 

2.2 

7.9 

1989 

0.1 

3.1 

3.0 

1.6 

5.3 

1990 

na 

na 

7.3 

na 

na 

Source:  U.S.  Department  of  Agriculture,  Forest  Service,  Forest  Pest  Management. 

1985.  Insect  and  Disease  Conditions  in  the  United  States,  1979-1983.  Washington,  D.C. 


U.S.  Department  of  Agriculture,  Forest  Senrice,  Forest  Pest  Management.  Forest  Insect 
and  Disease  Conditions  in  the  United  States,  annual  (after  1984).  Washington,  D.C. 

Note:  na^not  available. 
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Table  e2.-Roundwc)od  harvest  by  product,  1950-1990. 
(billion  cubic  feet) 


Plywood  Pulp  Miscel- 


Year 

Lumber 

&  veneer 

products 

Fuel 

laneous 

Total 

1950 

5.9 

0.3 

1.5 

2.3 

0.8 

10.8 

1951 

5.8 

0.4 

1.8 

2.2 

0.7 

11.0 

1952 

5.8 

0.4 

1.8 

2.0 

0.7 

10.8 

1953 

5.7 

0.5 

1.9 

1.9 

0.7 

10.7 

1954 

5.6 

0.5 

2.0 

1.8 

0.7 

10.6 

1955 

5.8 

0.6 

2.2 

1.7 

0.7 

11.0 

1956 

5.9 

0.6 

2.5 

1.7 

0.6 

11.3 

1957 

5.1 

0.6 

2.4 

1.6 

0.6 

10.2 

1958 

5.2 

0.6 

2.2 

1.5 

0.6 

10.0 

1959 

5.7 

0.7 

2.4 

1.4 

0.6 

10.8 

1960 

5.1 

0.7 

2.6 

1.3 

0.6 

10.2 

1961 

4.9 

0.8 

2.5 

1.2 

0.6 

10.0 

1962 

5.1 

0.8 

2.6 

1.1 

0.6 

10.2 

1963 

5.4 

0.9 

2.7 

1.1 

0.7 

10.6 

1964 

5.6 

1.0 

2.9 

1.0 

0.7 

11.2 

1965 

5.7 

1.0 

3.1 

0.9 

0.8 

11.5 

1966 

5.6 

1.0 

3.2 

0.8 

0.8 

11.5 

1967 

5.3 

1.0 

3.2 

0.8 

0.9 

11.2 

1968 

5.5 

1.1 

3.4 

0.7 

1.0 

11.8 

1969 

5.4 

1.1 

3.6 

0.6 

1.0 

11.6 

1970 

5.2 

1.0 

3.8 

0.5 

1.0 

11.6 

1971 

5.4 

1.2 

3.6 

0.5 

0.9 

11.5 

1972 

5.5 

1.3 

3.5 

0.5 

1.1 

11.9 

1973 

5.7 

1.3 

3.8 

0.5 

1.2 

12.4 

1974 

5.1 

1.1 

4.2 

0.5 

1.1 

12.1 

1975 

4.9 

1.2 

3.5 

0.6 

1.0 

11.1 

1976 

5.6 

1.4 

3.8 

0.6 

1.2 

12.5 

1977 

5.9 

1.4 

3.6 

1.0 

1.2 

13.2 

1978 

6.2 

1.5 

3.7 

1.5 

1.2 

14.1 

1979 

6.1 

1.4 

4.1 

2.2 

1.4 

15.2 

1980 

5.3 

1.2 

4.4 

3.1 

1.2 

15.2 

1981 

4.8 

1.2 

4.1 

3.2 

0.9 

14.3 

1982 

4.6 

1.1 

4.0 

3.4 

1.1 

14.3 

1983 

5.4 

1.4 

4.2 

3.2 

1.1 

15.3 

1984 

5.8 

1.4 

4.4 

3.6 

1.2 

16.3 

1985 

5.7 

1.4 

4.2 

3.4 

1.2 

16.0 

1986 

6.5 

1.5 

4.5 

3.1 

1.2 

17.0 

1987 

7.0 

1.7 

4.7 

3.1 

1.4 

17.8 

1988 

6.9 

1.6 

4.7 

3.4 

1.5 

18.2 

1989 

6.8 

1.6 

5.0 

3.4 

1.6 

18.3 

1990 

6.5 

1.6 

5.1 

3.3 

1.5 

18.0 

Souroe:  U.S.  Department  of  Agriculture,  Forest  Service.  1991.  U.S.  Timber  Production, 
Trade,  Consumption,  and  Price  Statistics,  1960-1988,  table  4,  p.  13,  and  unpublished 
data.  Washington,  D.C. 

Notes:  Miscellaneous*log  and  pulp  chip  exports  and  other  products  rxjt  specified.  Data 
for  1968-1990  are  preliminary.  Totals  may  not  agree  with  detail  because  of  rounding. 
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Protected  Lands,  Cultural  and 
Living  Resources 

Protected  areas  often  provide  valuable  habitat  for  plant  and  ani¬ 
mal  populations.  Federal  lands,  such  as  national  forests,  parks,  and 
wildlife  refuges,  are  managed  according  to  the  mission  of  the  agency 
and  the  designated  use  of  the  individual  areas.  These  lands  provide 
varying  uses  that  range  from  grazing,  mining,  and  logging  to  wilder¬ 
ness  protection.  The  mcgor  increase  in  the  amount  of  wilderness  area 
represents  a  redesignation  of  existing  federal  lands  to  wilderness  sta¬ 
tus. 

Highlights  include  the  following  trends: 

*  Approximately  22  percent  of  the  National  Forest  System 
lands,  13  percent  of  the  Bureau  of  Land  Management 
lands,  and  all  of  the  National  Park  Service  and  National 
\^ldlife  Refuge  lands  are  considered  protected. 

*  Additions  to  federal  protected  lands  in  the  past  decade 
have  included  wilderness  areas,  wild  and  scenic  rivers, 
and  marine  sanctuaries. 

*  Many  plant  and  animal  species  have  been  added  in  the 
last  ten  years  to  the  federal  registry  of  threatened  and 
endangered  species. 

*  Most  duck  populations  have  decreased  while  goose 
populations  have  increased  since  the  early  1970s; 
however,  the  dynamics  of  natural  populations  are 
influenced  by  many  factors. 

*  Bald  eagle  and  whooping  crane  populations,  both 
endangered  species,  have  increased  since  the  early  1970s. 
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Figure  42a. — Selected  federal  lands,  1900-1990. 


Source:  See  Tables  63. 64,  and  65. 


Figure  42b.- -Selected  federal  areas.  1968-1990. 


,  Wilderness  areas  (in  acres)  ^  Wild  &  scenic  rivers  (in  miles) 
^  Marine  sanctuaries  (in  acres) 


Source:  See  Tables  66, 67,  and  68. 
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Figure  43a. --Special  uses  of  Forest  Service  lands,  1990. 


Source:  See  Table  69. 


Figure  43b.--Special  uses  of  Bureau  of  Land  Management  lands,  1990. 


Multiple -use  lands  (89.5%) 


Wilderness  areas  (7.7%) 


Other  protected  areas  (2.8%) 


Source:  See  Table  69. 


348 


thousands  million  visits 


number 


ENVIRONMENTAL  QUALITY 


Figure  46. --Populations  of  selected  waterfowl,  1955-1990. 


Source:  See  Table  74. 


Figure  47. — Estimates  for  selected  threatened  and  endangered  populations.  1941-1989. 


1941  1945  1949  1953  1957  1961  1965  1969  1973  1977  1981  1985  1989 

I  Bald  eagle  (nesting  pairs)  ^  Key  deer 

^  Whooping  crane  (Texas-Canada  flock) 


Source:  See  Table  76. 
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T able  e3.-National  Park  System,  T able  64.-National  Wildlife  Refuge 

1872-1990.  System.  1920-1990. 


Year 

Number 
of  units 

Land 
(million  acres) 

Year 

Number 
of  units 

Land 
(million  acres) 

1872 

1 

2.2 

1920 

36 

na 

1880 

5 

2.2 

1940 

174 

na 

1890 

12 

3.8 

1946 

242 

17.5 

1900 

17 

4.1 

1950 

248 

17.1 

1910 

45 

7.9 

1955 

276 

17.3 

1920 

62 

9.9 

1960 

275 

17.3 

1930 

98 

10.8 

1965 

299 

28.4 

1940 

161 

22.3 

1970 

332 

29.2 

1950 

182 

24.6 

1975 

378 

32.3 

1960 

187 

26.2 

1978 

390 

32.6 

1970 

282 

29.6 

1960 

419 

69.9 

1980 

333 

77.0 

1985 

432 

88.3 

1990 

358 

80.1 

1990 

477 

89.1 

Source:  U.S.  Department  of  the  Interior.  Source:  U.S.  Department  of  the  Interior, 
Nationai  Park  Service.  Areas  Aadminister-  Fish  and  WiidiHe  Service.  Larxls  Under 
ed  by  the  National  Park  Service:  Informa-  the  Control  of  the  Fish  and  Wiidlife  Ser- 
tion  Tables,  annual.  Washington,  D.C.  vice,  summary.  Washington,  D.C. 

Note:  na-rx)t  available. 


Table  eS.-NatiomI  Forest  System,  1891-1990. 


Year 

Number 

afforests 

Land 
(million  acres) 

Year 

Number 
of  forests 

Land 
(miliion  acres) 

1891 

1 

1.24 

1945 

155 

177.64 

1895 

17 

17.93 

1950 

151 

179.69 

1900 

38 

46.52 

1955 

149 

180.30 

1905 

83 

75.35 

1960 

151 

180.84 

1910 

149 

168.03 

1965 

154 

182.14 

1915 

162 

162.77 

1970 

154 

182.57 

1920 

152 

156.03 

1975 

155 

183.28 

1925 

159 

158.40 

1980 

155 

183.06 

1930 

149 

160.09 

1965 

156 

186.31 

1935 

142 

163.31 

1990 

156 

187.08 

1940 

160 

174.77 

Source:  U.S.  Department  of  Agriculture,  Forest  Service.  Land  Areas  of  the  National 
Forest  System,  as  of  September  30. 1990.  Washington,  D.C. 
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Table  66.- 

-National  Wilderness  Preservation  System,  1964-1990. 

Year 

Land 
(million  acres) 

Year 

Land 
(million  acres) 

Year 

Land 
(million  acres) 

1964 

9.24 

1973 

11.03 

1982 

79.88 

1965 

9.24 

1974 

11.38 

1983 

80.21 

1966 

9.24 

1975 

12.72 

1984 

88.55 

1967 

9.24 

1976 

14.45 

1985 

88.70 

1968 

10.03 

1977 

14.49 

1986 

88.80 

1969 

10.19 

1978 

19.00 

1987 

88.99 

1970 

10.40 

1979 

19.00 

1988 

90.81 

1971 

10.40 

1980 

79.71 

1989 

91.46 

1972 

11.03 

1981 

79.84 

1990 

94.99 

Source:  U.S.  Department  of  Agriculture,  Forest  Service.  National  Wilderness  Preserva¬ 
tion  System,  annual  fact  sheet.  Washington,  D.C. 


Table  67.-National  Wild  and  Scenic  River  System,  1968-1990. 


Year 

River 

miles 

Year 

River 

miles 

Year 

River 

miles 

1968 

773 

1976 

1,610 

1984 

7,217 

1969 

773 

1977 

1,610 

1985 

7,224 

1970 

868 

1978 

2,299 

1986 

7,363 

1971 

868 

1979 

2,299 

1987 

7,709 

1972 

895 

1980 

5,662 

1988 

9,264 

1973 

961 

1981 

6,908 

1989 

9,281 

1974 

1,018 

1982 

6,908 

1990 

9,318 

1975 

1,145 

1983 

6,908 

Source:  U.S.  Department  of  the  Interior,  National  Park  Service.  River  Mileage  Classifi¬ 
cations  for  Components  of  the  National  Wild  and  Scenic  River  System,  unpublished 
data.  Washington,  D.C. 


Table  68.-National  Estuarine  Research  Reserves  and  National  Marine  Sanctuaries, 
1975-1990. 


Estuarine  Research  Reserves  I 

Marine  Sarrctuaries 

Year 

Number 

Area  (acres) 

Number 

1975 

1 

4,700 

2 

64,640 

1976 

3 

14,205 

2 

64,640 

1978 

4 

22,605 

2 

64,640 

1979 

5 

216,363 

2 

64,640 

1980 

9 

223,426 

3 

865,920 

1981 

11 

229,652 

6 

1,486,720 

1982 

14 

240,571 

6 

1,486,720 

1984 

15 

242,121 

6 

1,486,720 

1986 

16 

245,149 

7 

1,487,360 

1988 

17 

247,348 

7 

1,487,360 

1989 

18 

253,477 

8 

1,741,440 

1990 

18 

259,945 

9 

3,337,600 

Source:  U.S.  Departmert  of  Commerce,  National  Oceanic  and  Atmospheric  Administra¬ 
tion,  Marine  and  Estuarine  Management  Division,  unpublished  data.  Washington,  D.C. 
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Table  89. -Distribution  of  protected  areas  within  selected  federal  lands,  1990. 

Percentage  of 

Area 

total  National 

National  Forest  System 

(acres) 

Forest  land  area 

National  Wilderness  Areas 

33,609,661 

17.965 

Natioreil  Primitive  Areas 

173,762 

0.093 

National  Scenic  Research  Areas 

6,416 

0.003 

National  Wild  and  Scenic  Rivers 

331,212 

0.177 

National  Recreation  Areas 

2,024,559 

1.082 

National  Qame  Refuges 

1,218,953 

0.652 

National  Monuments 

3,329,920 

1.780 

Research  and  Experimental  Areas 

64,933 

0.035 

Total  protected  area 

40,694,483 

21.752 

Total  NFS  land 

187,083,200 

Area 

Percentage  of 

total  BLM 

Bureau  of  Land  Management 

(acres) 

larxJ  area 

National  Wilderness  Areas 

20,688,827 

7.675 

Areas  of  Critical  Environmental  Concern 

6,623,313 

2.457 

Research  Natural  Areas 

203,170 

0.075 

Outstanding  Natural  Areas 

222,591 

0.083 

National  Natural  Landmarks 

632,661 

0.235 

Total  protected  area 

28,370,582 

10.525 

'  Total  BLM  land 

269,553,883 

Source:  U.S.  Department  of  Agriculture,  Forest  Service.  Land  Areas  of  the  National 
Forest  System,  as  of  September  30, 1990.  Washington,  D.C. 

U.S.  Department  of  the  Interior,  Bureau  of  Land  Management.  Public  Land  Statistics, 
1989.  Washington,  D.C. 

U.S.  Department  of  Agriculture,  Forest  Service.  National  Wilderness  Preservation 
System,  annual  fact  sheet.  Washington,  D.C. 

Note:  BLM>Bureau  of  Land  Management.  BLM  also  administers  1,982  miles  of  Na- 
tioral  Wild  and  Scenic  Rivers.  National  Wilderness  Area  data  updated  by  Sources. 
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Table  70.-Vislts  to  areas  administered  by  the  National  Park  Service,  1905-19B9. 
(millions) 


Year _ Visits  Year _ Visits  Year _ Visits 


1905 

0.14 

1935 

7.88 

1965 

102.71 

1910 

0.20 

1940 

18.33 

1970 

150.84 

1915 

0.34 

1945 

6.83 

1975 

238.85 

1920 

1.06 

1950 

29.86 

1980 

300.32 

1925 

Z05 

1955 

52.27 

1985 

346.19 

1930 

3.25 

1960 

65.46 

1989 

351.90 

Source:  U.S.  Department  of  the  Interior,  National  Park  Service,  Statisticai  Office. 
National  Park  Statistical  Abstract,  annual.  Denver,  CO. 


Table  71.-National  Register  of  Historic  Piaces,  1967-1990. 


Year 

Properties 

listed 

Properties 

removed 

Year 

Properties 

listed 

Properties 

removed 

1967 

873 

.2 

1979 

20,589 

366 

1968 

903 

3 

1980 

24,880 

403 

1969 

1,106 

4 

1981 

26,499 

406 

1970 

1,888 

19 

1982 

29,999 

420 

1971 

3,026 

51 

1983 

35,112 

434 

1972 

4,376 

93 

1984 

39,121 

440 

1973 

6,646 

144 

1985 

42,538 

445 

1974 

8,247 

188 

1986 

45,936 

452 

1975 

10,805 

231 

1987 

48,254 

525 

1976 

12,561 

265 

1988 

51,286 

574  1 

1977 

14,203 

290 

1989 

53,838 

635  i 

1978 

16,575 

338 

1990 

56,888 

651 

Source:  U.S.  Department  of  the  interior.  National  Park  Service.  The  Nationai  Register  of 
Historic  Piaces,  unpublished  data.  Washington,  D.C. 
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Table  7Z-Trends  in  selected  permanent  resident  bird  populations,  1966-1969. 


(percent  change  per  year) 


Common  name 

1966-1978 

1960-1989 

Northern  bobwhite 

-3.6 

-2.5 

Great  homed  owl 

0.8 

0.3 

Downy  woodpecker 

-0.2 

-0.6 

Hairy  woodpecker 

1.8 

0.3 

Pileated  woodpecker 

1.2 

1.4 

Black-capped  chickadee 

1.8 

1.5 

Carolina  chickadee 

0.0 

-0.8 

Tufted  titmouse 

-2.0 

1.9 

Brown-headed  nuthatch 

-1.9 

-1.3 

Carolina  wren 

1.2 

3.5 

Northern  mockingbird 

-1.7 

1.0 

Northern  cardinal 

•0.9 

0.4 

House  sparrow 

-1.4 

-2.7 

Source;  Robbins.  C.S.,  J.R.  Sauer.  R.S.  Qreenberg  &  S.  Droege.  1989.  Population 
Declines  in  North  American  Birds  that  Migrate  to  the  Neotropics.  Proc.  Natl.  Acad. 
Sd.  86,  pp.  7658-7662. 


Table  73.-TrBnds  In  selected  neotropical  migrant  bird  populations,  1966-1989. 


(percent  change  per  year) 


Common  name 

1966-1978 

1980-1989 

Yellow-billed  cuckoo 

1.8 

-7.0 

Whip-poor-will 

0.6 

-2.3 

Eastern  wood  pewee 

-2.1 

-1.4 

Least  flycatcher 

-1.6 

-0.1 

Veery 

1.6 

-2.3 

Woodthmsh 

1.3 

-3.9 

White-eyed  vireo 

0.3 

-2.1 

Red-eyed  vireo 

2.8 

1.0 

Tennessee  warbler 

18.6 

-4.2 

Blackburnian  warbler 

1.3 

-0.8 

American  redstart 

1.3 

-1.0 

Prothonotary  warbler 

4.4 

-1.0 

Ovenbird 

1.0 

-1.2 

Common  yellowthroat 

02 

-0.6 

Yellow-breasted  chat 

-4.5 

-2.0 

Scarlet  tanager 

2.6 

0.6 

Rose-breasted  grosbeak 

6.1 

-1.2 

Indigo  bunting 

0.4 

-1.2 

Source:  Robbins,  C.S.,  J.R.  Sauer,  R.S.  Qreenberg  &  S.  Droege.  1989.  Population  De- 
dines  in  North  American  Birds  that  Migrate  to  the  Neotropics.  Proc.  Natl.  Acad. 

Sd.  88.  pp.  7658-7662. 
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Table  74.-Population  estimates  and  indices  for  selected  waterfowl,  1056-1990. 
(thousands) 

Population  estimate  I  Population  indices 


Year 

Northern 

pintail 

Mallard 

Canvasback 

Redhead 

Canada 

goose 

Tundra 

swan 

1955 

9,251 

10,345 

595 

733 

1,278 

90 

1956 

10,124 

11,711 

692 

928 

1,319 

39 

1957 

6,856 

10,946 

600 

684 

1,108 

40 

1958 

6,889 

12,904 

713 

524 

1,215 

28 

1959 

7,228 

10,292 

481 

641 

1,205 

28 

1960 

5,769 

8,206 

575 

542 

1,136 

41 

1961 

4,860 

8,290 

396 

437 

1,493 

83 

1962 

4,299 

6,144 

385 

664 

1,360 

39 

1963 

4,361 

7,360 

523 

396 

1,590 

61 

1964 

4,111 

6,974 

658 

560 

1,524 

62 

1965 

4,301 

5,948 

505 

568 

1,411 

54 

1966 

5,777 

7,401 

683 

747 

1,434 

58 

1967 

5,870 

8,205 

556 

846 

1,655 

72 

1968 

4,225 

7,586 

557 

502 

1,571 

46 

1969 

6,390 

8,065 

530 

759 

1,743 

62 

1970 

7,004 

10,379 

601 

834 

1,925 

55 

1971 

6,291 

9,843 

441 

693 

1,921 

58 

1972 

7,875 

9,867 

429 

489 

2,065 

63 

1973 

5,114 

8,781 

696 

754 

1,989 

57 

1974 

7,165 

7,392 

493 

613 

2,140 

64 

1975 

6,387 

8,109 

706 

974 

2,187 

67 

1976 

6,045 

8,637 

686 

946 

2,406 

79 

1977 

4,971 

8,226 

702 

688 

2,575 

76 

1978 

5,664 

7,695 

423 

833 

2,793 

70 

1979 

6,070 

8,444 

606 

774 

2,407 

79 

1980 

5,420 

8,003 

688 

1,145 

2,383 

60 

1981 

4,227 

6,757 

594 

825 

2,764 

93 

1982 

4,112 

6,684 

543 

674 

2,225 

73 

1983 

4,086 

7,107 

528 

866 

2,592 

86 

1984 

3,664 

5,974 

560 

849 

2,435 

81 

1985 

2,935 

5,475 

411 

701 

2,763 

94 

1986 

3,201 

6,303 

442 

956 

2,816 

91 

1987 

3,137 

6,691 

478 

767 

2,969 

94 

1988 

2,577 

6,550 

435 

846 

3,130 

77 

1989 

2,471 

6,119 

488 

628 

3,212 

91 

1990 

2,590 

5,900 

593 

606 

4,001 

90 

Source:  U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service,  Office  of  Migratory 
Bird  Management  in  conjunction  with  the  Canadian  Wildlife  Senrice.  1989  Status  of 
Waterfowl  and  Fall  Flight  Forecast.  Washington,  D.C. 

Notes:  Estimates  for  northern  pintail,  mallard,  and  canvasback  are  for  breeding  popula- 
tiors.  Indices  for  Canada  goose  include  cackling  goose  and  are  based  on  fall  and  winter 
sun/eys.  Indices  for  tundra  swan  are  for  the  eastern  population  from  winter  surveys. 
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Table  75.-Threatened  and  endangered  U.S.  wildlife  and  plants,  1980-1990. 
(number,  cumulative) 

_ Threatened _  _ Endangered 


Group 

1980 

1985 

1987 

1990 

1980 

1965 

1987 

1990 

Mammals 

3 

4 

7 

8 

32 

20 

50 

53 

Birds 

3 

3 

10 

11 

86 

59 

76 

74 

Reptiles 

10 

8 

18 

17 

13 

8 

15 

16 

Amphibians 

3 

3 

4 

5 

5 

5 

5 

6 

Fishes 

12 

14 

30 

33 

34 

30 

47 

54 

Snails 

5 

5 

5 

8 

2 

3 

3 

3 

Crustaceans 

0 

1 

1 

2 

1 

3 

7 

8 

Insects 

6 

4 

7 

9 

7 

8 

10 

11 

Arachnids 

0 

0 

0 

0 

0 

0 

3 

3 

Clams 

0 

0 

0 

2 

23 

22 

30 

37 

Plants 

7 

10 

44 

80 

51 

67 

158 

180 

Total 

49 

52 

126 

153 

234 

225 

404 

445 

Source:  U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service,  Division  of  Endan¬ 
gered  Species  and  Habitat  Conservation,  unpublished  data.  Washington,  D.C. 


Table  76.-Estimat8s  for  selected  threatened  and  endangered  populations,  1941-1989. 


Year 

Bald  eagle 
(minimum  estimate 
of  nesting  pairs) 

Whooping  crane 
(number  in  Texas- 
Canada  flocK) 

Key  deer  I 

(number  of  i 

irxjividuals) 

1941 

na 

16 

na  1 

1948 

na 

30 

26 

1949 

na 

34 

30 

1951 

na 

25 

na 

1964 

600 

42 

300 

1968 

na 

50 

na 

1969 

na 

56 

na 

1970 

na 

57 

na 

1971 

na 

59 

na  1 

1972 

na 

51 

na 

1973 

na 

49 

400  1 

1974 

na 

49 

na 

1975 

850 

57 

na 

1976 

na 

69 

na 

1977 

na 

72 

na 

1978 

1,000 

75 

400 

1979 

1,100 

76 

na 

1985 

1,900 

97 

250 

1987 

2,100 

148 

na 

1989 

2,550 

145 

e 

Source:  U.S.  Department  of  the  Interior,  Fish  and  Wildlife  Service,  Division  of  Endan¬ 
gered  Species  and  Habitat  Conservation,  unpublished  data.  Washington,  D.C. 


Notes:  e=250-300  individuals.  na*not  available. 
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Environmental  Waste  and  Hazards 

Data  on  the  amount  and  disposition  of  some  wastes  are  available 
only  for  recent  years  and  are  subject  to  changing  definitions  and  collec¬ 
tion  procedures.  These  limitations  apply  to  the  Environmental  Protec¬ 
tion  Agency’s  Toxics  Release  Inventory  (TRI),  which  includes  data  only 
for  1987  and  1988.  While  the  TRI  data  show  apparent  reductions  in  re¬ 
leases  of  toxic  chemicals,  these  may  relate  more  to  how  volumes  of  the 
322  chemicals  were  estimated  or  reported  rather  than  to  changes  in 
waste  generation  practices. 

Highlights  include  the  following  trends: 

•  Gross  discards  of  municipal  solid  waste  per  capita 
continue  to  increase  with  an  increasing  proportion  of 
materials  recovered. 

•  Municipal  solid  wastes  are  dominated  by  paper  and 
paperboard  wastes,  both  on  a  weight  and  volume  basis. 
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Figure  48.--Muniapal  solid  waste  disposal  and  recovery,  per  capita,  1960-1988. 


Net  discards 


I  Materials  recovered 


Source;  See  Table  77. 


Figure  49a. --Materials  generated  in  the  municipal  waste  stream,  by  weight,  1988. 


Paper  (40.0%) 


Glass  (7.0%) 


Metals  (8.5%) 


Plastics  (8.0%! 


Other  (11.6%) 


Yard  &  food  (24.9%) 


Note:  Total  weight  =  179.6  million  tons. 
Source:  See  Table  78. 
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Table  77.-Municipal  solid  waste  generation  and  recovery,  1960-1988. 


Materials 

recovery 

Percent 

recovery 

(%) 

Net  discards 

Year 

Total  Per  capita 
(million  (pounds 
tons)  per  day) 

Total  Per  capita 
(million  (pounds 
tons)  per  day) 

1960 

87.8 

2.66 

5.9 

0.18 

6.7 

81.9 

Z48 

1965 

103.4 

2.92 

6.8 

0.19 

6.6 

96.6 

2.73 

1970 

121.9 

3.27 

8.6 

0.23 

7.1 

113.3 

3.04 

1975 

128.1 

3.26 

9.9 

0.25 

7.7 

118.2 

3.01 

1980 

149.6 

3.61 

14.5 

0.35 

9.7 

135.1 

3.26 

1985 

161.6 

3.70 

16.4 

0.38 

10.1 

145.2 

3.32 

1988 

179.6 

4.00 

23.5 

0.52 

13.1 

156.0 

3.48 

Source:  U.S.  Environmental  Protection  Agency,  Office  of  Solid  Waste  and  Emergency 
Response.  Characterization  of  Municipal  Solid  Waste  in  the  United  States,  1990  Up¬ 
date.  Washington,  D.C. 

Notes:  Totals  may  not  agree  with  detail  because  of  independent  rounding. 


Table  78.-Municipal  solid  waste  generation,  by  waste  type,  1960-1988. 


(million  tons) 


Year 

Paper 

Glass 

Metal 

Alum¬ 

inum 

Plas-  Rubber 
tics  &  leather  Textiles 

Wood 

Yard 

&food 

1960 

29.9 

6.7 

10.1 

0.4 

0.4 

2.0 

1.7 

3.0 

33.5 

1965 

38.0 

8.7 

10.6 

0.5 

1.4 

2.6 

1.9 

3.5 

35.9 

1970 

44.2 

12.7 

13.3 

0.8 

3.1 

3.2 

2.0 

4.0 

37.8 

1975 

43.0 

13.5 

13.2 

1.1 

4.5 

3.9 

2.2 

4.4 

40.6 

1980 

54.7 

15.0 

12.7 

1.8 

7.8 

4.3 

2.6 

4.9 

42.9 

1985 

61.5 

13.2 

11.9 

2.3 

11.6 

3.8 

2.8 

5.4 

45.7 

1988 

71.8 

12.5 

12.7 

2.5 

14.4 

4.6 

3.9 

6.5 

47.5 

Source:  U.S.  Environmental  Protection  Agency,  Office  of  Solid  Waste  and  Emergency 
Response.  Characterization  of  Municipal  Solid  Waste  in  the  United  States,  1990  Up¬ 
date.  Washington,  D.C. 
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Table  79.-Accumulated  volume  and  radioactivity  of  low-level  nuclear  waste  at 
commercial  disposal  sites,  1963-1989. 


Year 

Volume 

(million 

m3) 

Radio¬ 

activity 

(million 

curies) 

Year 

Volume 

(million 

m3) 

Radio¬ 

activity 

(million 

curies) 

1963 

0.008 

0.028 

1977 

0.514 

4.987 

1964 

0.020 

0.192 

1978 

0.593 

5.884 

1965 

0.034 

0.285 

1979 

0.676 

6.373 

1966 

0.049 

0.387 

1980 

0.768 

6.709 

1967 

0.071 

0.554 

1981 

0.852 

6.986 

1968 

0.091 

0.683 

1982 

0.929 

7.400 

1969 

0.112 

0.818 

1983 

1.007 

7.906 

1970 

0.138 

1.028 

1984 

1.083 

8.507 

1971 

0.169 

2.225 

1985 

1.160 

9.256 

1972 

0.208 

2.629 

1986 

1.213 

9.489 

1973 

0.255 

3.207 

1987 

1.265 

9.759 

1974 

0.309 

3.411 

1968 

1.306 

10.018 

1975 

0.367 

3.867 

1989 

1.352 

10.885 

1976 

0.442 

4.287 

Source:  U.S.  Department  of  Energy.  1990.  Integrated  Data  Base  for  1990:  Spent  Fuel 
and  Radioactive  Waste<lnventories,  Projections,  and  Characteristics,  table  4.10,  p.  114, 
and  table  4.1 1 ,  p.1 15  Washington,  D.C. 

Note:  m3«cubic  meters. 


Table  BO.-Aocumulated  volume  and  radioactivity  of  high-level  rxKlear  waste, 
1980-1990. 


DO  E/defense 

Commercial 

Radio- 

Radio- 

Volume 

activity 

Volume 

activity 

(million 

(billion 

(thousand 

(million 

Year 

m3) 

curies) 

m3) 

curies) 

1980 

0.30 

1.31 

2.20 

35.00 

1981 

0.31 

1.58 

2.20 

34.20 

1982 

0.34 

1.32 

2.20 

33.40 

1983 

0.35 

1.25 

2.20 

32.70 

1984 

0.36 

1.40 

2.20 

31.90 

1965 

0.36 

1.47 

2.20 

31.20 

1986 

0.36 

1.41 

2.20 

30.40 

1987 

0.38 

1.27 

2.20 

29.70 

1988 

0.38 

1.17 

Z10 

29.30 

1989 

0.38 

1.08 

1.90 

27.90 

1990 

0.40 

1.03 

1.60 

27.20 

Source:  U.S.  Department  of  Energy.  1990.  Integrated  Data  Base  for  1990:  Spent  Fuel 
and  Radioactive  Waste  Inventories,  Projections,  and  Characteristics,  table  2.1,  p.  47, 
Washington,  D.C. 

Notes:  DOE-U.S.  Department  of  Energy,  defense-defense-related  activities.  m3> 
cubic  meters. 
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Table  81  .-Radiation  levels  in  air  and  pasteurized  milk,  1960-1990. 
(annual  mean  exposure,  in  picoouries  per  liter) 


Year 

Krypton-85 
in  air 

Strontium-OO 
in  pasteurized  milk 

Cesium-137 
in  pasteurized  milk 

1960 

na 

8.6 

18.0 

1961 

na 

8.0 

11.0 

1962 

7.5 

13.4 

44.0 

1963 

9.0 

23.5 

108.0 

1964 

9.5 

23.8 

109.0 

1965 

10.0 

17.6 

58.0 

1966 

11.0 

13.3 

29.0 

1967 

11.5 

10.2 

16.0 

1968 

12.5 

8.9 

11.0 

1969 

13.5 

7.5 

9.0 

1970 

15.4 

7.3 

8.0 

1971 

14.8 

6.8 

9.0 

1972 

14.9 

5.6 

6.0 

1973 

16.7 

4.4 

5.0 

1974 

17.0 

4.7 

8.0 

1975 

17.5 

3.9 

9.0 

1976 

16.5 

3.5 

7.0 

1977 

17.1 

3.6 

6.0 

1978 

na 

3.8 

7.3 

1979 

21.8 

3.5 

4.0 

1980 

na 

2.8 

6.8 

1981 

na 

2.8 

2.5 

1982 

26.4 

2.8 

4.1 

1983 

38.6 

2.3 

1.6 

1984 

na 

2.1 

2.1 

1985 

na 

2.0 

2.7 

1986 

na 

1.9 

5.5 

1987 

na 

1.9 

6.6 

1988 

na 

1.6 

4.0 

1989 

na 

1.4 

3.2 

1990 

na 

na 

2.7 

Source:  U.S.  Environmental  Protection  Agency,  Office  of  Radiation  Programs, 
National  Air  and  Radiation  Environmental  Laboratory.  EnvironmerTtal  Radiation  Data 
Report  EPA-520/5,  quarterly  issues.  Montgomery,  AL. 

Note:  na>not  available. 
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Table  82.-U.S.  productbn  of  synthetic  organic  chemical  products,  1967-1989. 

_ Year _ 

Product  1967  1969  1971  1973  1975  1977  1979  1981  1983  1985  1987  1989 


Crude  coal  tar 

na 

na 

na 

na 

na 

593 

590 

464 

284 

na 

189 

156 

Petroleum 

na 

71 

81 

91 

78 

126 

121 

110 

110 

105 

101 

136 

Cyclic  intermed. 

21 

29 

30 

36 

31 

19 

50 

45 

43 

46 

55 

66 

Dyes 

206 

240 

244 

284 

206 

264 

266 

230 

244 

222 

255 

467 

Organic  pigmts 

53 

61 

58 

69 

50 

69 

88 

76 

78 

81 

94 

134 

Medic’l  chem. 

180 

200 

223 

234 

208 

241 

313 

245 

233 

225 

261 

349 

Flavor/perfume 

112 

120 

96 

117 

101 

150 

195 

165 

174 

152 

126 

172 

Plastic  &  resin 

14 

19 

21 

30 

25 

35 

42 

41 

44 

50 

60 

72 

Rubber 

264 

303 

323 

401 

279 

402 

395 

280 

293 

260 

382 

472 

Elastomers 

4 

5 

5 

6 

5 

6 

6 

5 

4 

4 

5 

6 

Plasticizers 

1 

1 

2 

2 

1 

2 

2 

2 

2 

2 

2 

3 

Surface  agts 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

6 

8 

Pesticides 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

2 

Miscellaneous 

60 

76 

80 

99 

86 

106 

121 

117 

114 

116 

123 

167 

Source:  U.S.  International  Trade  Commission.  Synthetic  Organic  Chemicals,  United 
States  Production  and  Sales,  1988  and  earlier  issues  in  this  series.  Washington,  D.C. 


Notes:  Quantities  are  million  gallons  for  cmde  coal  tar,  million  pounds  for  dyes,  organic 
pigments,  medicinal  chemicals,  flavor  and  perfume,  and  rubber,  and  billion  pounds  for 
petroleum,  cyclic  intennediates,  plastic  and  resins,  elasticizers,  plasticizers,  surface- 
active  agents,  pesticides,  and  miscellaneous.  Petroleum>Primary  products  from 
petroleum  and  natural  gas  for  chemical  conversioa 
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Table  83.-U.S.  production  of  selected  synthetic  organic  chemicals,  1950-1989. 


(billion  pounds) 


Year 

Acrylo¬ 

nitrile 

Benzene 
(all  grades) 

Vinyl 

(monomer) 

chlorides 

PhthalatBS 

(anhydride 

phthaM 

PCBs 

1950 

na 

na 

0.25 

0.14 

na 

1955 

0.12 

na 

0.53 

0.21 

na 

1960 

0.23 

na 

1.04 

0.34 

0.04 

1961 

0.25 

na 

1.04 

0.38 

0.04 

1962 

0.36 

na 

1.31 

0.47 

0.04 

1963 

0.46 

na 

1.44 

0.52 

0.04 

1964 

0.59 

na 

1.62 

0.60 

0.05 

1965 

0.77 

6.08 

ZOO 

0.68 

0.06 

1966 

0.72 

7.02 

Z50 

0.75 

0.07 

1967 

0.67 

7.12 

Z42 

0.78 

0.08 

1968 

1.02 

7.50 

Z97 

0.84 

0.08 

1969 

1.16 

9.01 

3.74 

0.88 

0.08 

1970 

1.04 

8.69 

4.04 

0.86 

0.09 

1971 

0.96 

7.91 

4.34 

0.98 

0.04 

1972 

1.11 

9.20 

5.09 

1.15 

0.04 

1973 

1.35 

10.68 

5.35 

1.20 

0.04 

1974 

1.41 

10.94 

5.62 

1.21 

0.04 

1975 

1.21 

7.52 

4.20 

0.90 

0.03 

1976 

1.52 

10.47 

5.68 

1.04 

0.03 

1977 

1.65 

10.55 

5.99 

1.20 

0.01 

1978 

1.75 

10.94 

6.94 

1.26 

0.00 

1979 

2.02 

12.29 

7.54 

1.29 

0.00 

1980 

1.83 

11.64 

6.47 

1.05 

0.00 

1961 

2.00 

9.84 

6.87 

1.12 

0.00 

1962 

2.04 

7.85 

6.50 

0.95 

0.00 

1983 

2.15 

9.70 

6.88 

1.15 

0.00 

1984 

2.22 

10.00 

6.08 

1.18 

0.00 

1985 

Z35 

10.25 

9.46 

0.82 

0.00 

1986 

2.31 

9.97 

8.44 

0.86 

0.00 

1987 

2.50 

10.86 

8.55 

1.02 

0.00 

1988 

Z61 

11.63 

9.06 

1.00 

0.00 

1989 

Z36 

11.94 

10.13 

0.92 

0.00 

Source:  U.S.  International  Trade  Commission.  Synthetic  Organic  Chemicals,  United 
States  Production  and  Sales,  1989  and  earlier  issues.  Washington,  D.C. 

Notes:  PCBs>PolychlorinatBd  biphenyls.  PCBs  have  not  been  produced  in  the  United 
States  since  1978.  na-not  available. 


365 


ENVIRONMESTAL  QUAUTY 


Table  84.-EnvirontTiental  distribution  of  TRI  releases  and  transfers,  19e7>1Q68. 
(million  pounds) 


Type  of  release  or  transfer 

1987 

1988 

Air  emissions 

2,575.97 

2,427.57 

Surface  water  discharges 

403.07 

361.59 

Land  disposal 

730.90 

561.56 

UndergrourKl  injection 

1,298.74 

1,215.34 

T ransfer  to  public  sewerage 

614.83 

570.55 

Off-srte  transfers 

1,353.93 

1,104.41 

Total  releases  &  transfers 

8,977.43 

6,241.03 

Source:  U.S.  Environmental  Protection  Agency,  Office  of  Toxic  Substances.  1990. 
Toxics  in  the  Community:  National  and  Local  Perspectives.  The  1988  Toxics  Release 
Inventory  National  Report  (EPA  560/4-90^17).  Washington,  D.C. 


Notes:  TRI«Toxics  Release  Inventory.  The  major  reasons  for  the  reported  changes 
in  TRI  releases  and  transfers  are  discussed  in  the  Source  report 


366 


APPENDIX 


The  National 
Environmental  Poucy  Act 

OF  1969 

(as  Amended^) 


An  Act  to  establish  a  national  poli<7  for  the  environment,  to  pro¬ 
vide  for  the  establishment  of  a  Council  on  Environmental 
Quality,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the 
United  States  of  America  in  Congress  assembled,  That  this  Act  may  he 
cited  as  the  “National  Environmental  Policy  Act  of  1969.” 


Purpose 

Sec.  2.  The  purposes  of  this  Act  are:  To  declare  a  national  policy 
which  will  encourage  productive  and  ei\joyable  harmony  between  man 
and  his  environment;  to  promote  efforts  which  will  prevent  or  eliminate 
damage  to  the  environment  and  biosphere  and  stimulate  the  health 
and  welfare  of  man;  to  enrich  the  understanding  of  the  ecological  sys¬ 
tems  and  natural  resources  important  to  the  Nation;  and  to  establish  a 
Council  on  Enviroiimental  Quality. 


1  Pub.  L.  91-190,  42  U.S.C.  4321-4347,  January  1, 1970,  as  amended  by  Pub.  L. 
94-62,  July  3, 1975,  Pub.  L.  94-83,  August  9, 1975,  and  Pub.  L.  97-258,  S  4(b), 
Sept.  13, 1982.) 
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TITLE  I 

Declaration  of  National 
Environmental  Policy 

Sec.  101.  (a)  The  Congress,  recognizing  the  profound  impact  of 
man’s  activity  on  the  interrelations  of  all  components  of  the  natural  en¬ 
vironment,  particularly  the  profound  influences  of  population  growth, 
high-density  urbanization,  industrial  expansion,  resource  exploitation, 
and  new  and  expanding  technological  advances  and  recognizing  further 
the  critical  importance  of  restoring  and  maintaining  environmental 
quality  to  the  overall  welfare  and  development  of  man,  declares  that  it 
is  the  continuing  policy  of  the  Federal  Government,  in  cooperation  with 
State  and  local  governments,  and  other  concerned  public  and  private 
organizations,  to  use  all  practicable  means  and  measures,  including  fi¬ 
nancial  and  technical  assistance,  in  a  manner  calculated  to  foster  and 
promote  the  general  welfare,  to  create  and  maintain  conditions  under 
which  man  and  nature  can  exist  in  productive  harmony,  and  fulfill  the 
social,  economic,  and  other  requirements  of  present  and  future  genera¬ 
tions  of  Americans. 

(b)  In  order  to  carry  out  the  policy  set  forth  in  this  Act,  it  is  the 
continuing  responsibility  of  the  Federal  Government  to  use  all  practic¬ 
able  means,  consistent  with  other  essential  considerations  of  national 
policy,  to  improve  and  coordinate  Federal  plans,  functions,  programs, 
and  resources  to  the  end  that  the  Nation  may  — 

(1)  fulfill  the  responsibilities  of  each  generation  as 
trustee  of  the  environment  for  succeeding  generations; 

(2)  assure  for  all  Americans  safe,  healthful,  productive, 
and  esthetically  and  culturally  pleasing  surroundings; 

(3)  attain  the  widest  range  of  beneficial  uses  of  the  envi¬ 
ronment  without  degradation,  risk  to  health  or  safety,  or 
other  undesirable  and  unintended  consequences; 

(4)  preserve  important  historic,  cultural,  and  natural  as¬ 
pects  of  our  national  heritage,  and  maintain,  wherever  possi¬ 
ble,  an  environment  which  supports  diversity,  and  variety  of 
individual  choice; 

(5)  achieve  a  balance  between  population  and  resource  ^ 
use  which  will  permit  high  standards  of  living  and  a  wide 
sharing  of  life’s  amenities;  and 

(6)  enhance  the  quality  of  renewable  resources  and  ap¬ 
proach  the  maximum  attainable  re<ycling  of  depletable  re¬ 
sources. 
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(c)  The  Congress  recognizes  that  each  person  should  ei\joy  a 
healthful  environment  and  that  each  person  has  a  responsibility  to  con¬ 
tribute  to  the  preservation  and  enhancement  of  the  environment. 

Sec.  102.  The  Congress  authorizes  and  directs  that,  to  the  fullest 
extent  possible;  (1)  the  policies,  regulations,  and  public  laws  of  the 
United  States  shall  be  interpreted  and  administered  in  accordance  with 
the  policies  set  forth  in  this  Act,  and  (2)  all  agencies  of  the  Federal  Gov¬ 
ernment  shall  — 

(A)  Utilize  a  systematic,  interdisciplinary  approach 
which  will  insure  the  integrated  use  of  the  natural  and  social 
sciences  and  the  environmental  design  arts  in  planning  and 
in  decisionmaking  which  may  have  an  impact  on  man’s  envi¬ 
ronment; 

(6)  Identify  and  develop  methods  and  procedures,  in  con¬ 
sultation  with  the  Council  on  Environmental  Quality  estab¬ 
lished  by  title  II  of  this  Act,  which  will  insure  that  presently 
unquantified  environmental  amenities  and  values  may  be 
given  appropriate  consideration  in  decisionmaking  along  with 
economic  and  technical  considerations; 

(C)  Include  in  every  recommendation  or  report  on  pro¬ 
posals  for  legislation  and  other  mqjor  Federal  actions  signifi¬ 
cantly  affecting  the  quality  of  the  human  environment,  a 
detailed  statement  by  the  responsible  official  on  — 

(i)  The  environmental  impact  of  the  proposed 
action, 

(ii)  Any  adverse  environmental  effects  which 
cannot  be  avoided  should  the  proposal  be 
implemented, 

(iii)  Alternatives  to  the  proposed  action, 

(iv)  The  relationship  between  local  short-term 
uses  of  man’s  environment  and  the  maintenance  and 
enhancement  of  long-term  productivity,  and 

(v)  Any  irreversible  and  irretrievable 
commitments  of  resources  which  would  be  involved  in 
the  proposed  action  should  it  be  implemented. 

Prior  to  making  any  detailed  statement,  the  responsible 
Federal  official  shall  consult  with  and  obtain  the  comments  of 
any  Federal  agency  which  has  jurisdiction  by  law  or  special 
expertise  with  respect  to  any  environmental  impact  involved. 
Copies  of  such  statement  and  the  comments  and  views  of  the 
appropriate  Federal,  State,  and  local  agencies,  which  are  au¬ 
thorized  to  develop  and  enforce  environmental  standards. 
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shall  be  made  available  to  the  President,  the  Council  on  Envi¬ 
ronmental  Quality  and  to  the  public  as  provided  by  section 
552  of  title  5,  United  States  Code,  and  shall  accompany  the 
proposal  through  the  existing  agency  review  processes; 

(D)  Any  detailed  statement  required  under  subpara¬ 
graph  (c)  after  January  1,  1970,  for  any  mcgor  Federal  action 
funded  under  a  program  of  grants  to  States  shall  not  be 
deemed  to  be  legally  insufficient  solely  by  reason  of  having 
been  prepared  by  a  State  agency  or  official,  if: 

(i)  the  State  agency  or  official  has  statewide 
jurisdiction  and  has  the  responsibility  for  such  action, 

(ii)  the  responsible  Federal  official  furnishes 
guidance  and  participates  in  such  preparation, 

(iii)  the  responsible  Federal  official 
independently  evaluates  such  statement  prior  to  its 
approval  and  adoption,  and 

(iv)  after  January  1, 1976,  the  responsible 
Federal  official  provides  early  notification  to,  and 
solicits  the  views  of,  any  other  State  or  any  Federal 
land  management  entity  of  any  action  or  any 
alternative  thereto  which  may  have  significant 
impacts  upon  such  State  or  affected  Federal  land 
management  entity  and,  if  there  is  any  disagreement 
on  such  impacts,  prepares  a  written  assessment  of 
such  impacts  and  views  for  incorporation  into  such 
detailed  statement. 

The  procedures  in  this  subparagraph  shall  not  relieve 
the  Federal  official  of  his  responsibilities  for  the  scope,  objec¬ 
tivity,  and  content  of  the  entire  statement  or  of  any  other  re¬ 
sponsibility  under  this  Act;  and  further,  this  subparagraph 
does  not  affect  the  legal  sufficiency  of  statements  prepared  by 
State  agencies  with  less  than  statewide  jurisdiction. 

(E)  Study,  develop,  and  describe  appropriate  alternatives 
to  recommended  courses  of  action  in  any  proposal  which  in¬ 
volves  unresolved  conflicts  concerning  alternative  uses  of 
available  resources; 

(F)  Recognize  the  worldwide  and  long-range  character  of 
environmental  problems  and,  where  consistent  with  the  for¬ 
eign  policy  of  the  United  States,  lend  appropriate  support  to 
initiatives,  resolutions,  and  programs  designed  to  maximize 
international  cooperation  in  anticipating  and  preventing  a  de¬ 
cline  in  the  quality  of  mankind’s  world  environment; 

(G)  Make  available  to  States,  counties,  municipalities, 
institutions,  and  individuals,  advice  and  information  useful  in 
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restoring,  maintaining,  and  enhancing  the  quality  of  the  envi* 
ronment; 

(H)  Initiate  and  utilize  ecological  information  in  the 
planning  and  development  of  resource-oriented  projects;  and 

(I)  Assist  the  Council  on  Environmental  Quality  estab¬ 
lished  by  title  II  of  this  Act. 

Sec.  103.  All  agencies  of  the  Federal  Government  shall  review 
their  present  statutory  authority,  administrative  regulations,  and  ciu*- 
rent  policies  and  procedures  for  the  purpose  of  determining  whether 
there  are  any  deficiencies  or  inconsistencies  therein  which  prohibit  full 
compliance  with  the  purposes  and  provisions  of  this  Act  and  shall  pro¬ 
pose  to  the  President  not  later  than  July  1, 1971,  such  measures  as  may 
be  necessary  to  bring  their  authority  and  policies  into  conformity  with 
the  intent,  purposes,  and  procedures  set  forth  in  this  Act. 

Sec.  104.  Nothing  in  section  102  or  103  shall  in  any  way  afiect  the 
specific  statutory  obligations  of  any  Federal  agency  (1)  to  comply  with 
criteria  or  standards  of  environmental  quality,  (2)  to  coordinate  or  con¬ 
sult  with  any  other  Federal  or  State  agency,  or  (3)  to  act,  or  refrain  from 
acting  contingent  upon  the  recommendations  or  certification  of  any 
other  Federal  or  State  agency. 

Sec.  105.  The  policies  and  goals  set  forth  in  this  Act  are  supple¬ 
mentary  to  those  set  forth  in  existing  authorizations  of  Federal  agen¬ 
cies. 


TITLE  n 

Council  on  Environmental  Quality 

Sec.  201.  The  President  shall  transmit  to  the  Congress  annually 
beginning  July  1,  1970,  an  Environmental  Quality  Report  (hereinafter 
referred  to  as  the  "report”)  which  shall  set  forth  (1)  the  status  and  con¬ 
dition  of  the  mqjor  natural,  manmade,  or  altered  environmental  classes 
of  the  Nation,  including,  but  not  limited  to,  the  air,  the  aquatic,  includ¬ 
ing  marine,  estuarine,  and  fresh  water,  and  the  terrestrial  environ¬ 
ment,  including,  but  not  limited  to,  the  forest,  dryland,  wetland,  range, 
urban,  suburban  and  rural  environment;  (2)  current  and  foreseeable 
trends  in  the  quality,  management  and  utilization  of  such  environ¬ 
ments  and  the  effects  of  those  trends  on  the  social,  economic,  and  other 
requirements  of  the  Nation;  (3)  the  adequacy  of  available  natural  re¬ 
sources  for  fulfilling  human  and  economic  requirements  of  the  Nation 
in  the  light  of  expected  population  pressures;  (4)  a  review  of  the  pro- 
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grams  and  activities  (including  regulatory  activities)  of  the  Federal 
Cxovemment,  the  State  and  local  governments,  and  nongovernmental 
entities  or  individuals  with  particular  reference  to  their  effect  on  the 
environment  and  on  the  conservation,  development  and  utilization  of 
natural  resources;  and  (5)  a  program  for  remedying  the  deficiencies  of 
existing  programs  and  activities,  together  with  recommendations  for 
legislation. 

Sec.  202.  There  is  created  in  the  Executive  Office  of  the  President 
a  Council  on  Environmental  Quality  (hereinafter  referred  to  as  the 
“Council”).  The  Council  shall  be  composed  of  three  members  who  shall 
be  appointed  by  the  President  to  serve  at  his  pleasure,  by  and  with  the 
advice  and  consent  of  the  Senate.  The  President  shall  designate  one  of 
the  members  of  the  Council  to  serve  as  Chairman.  Each  member  shall 
be  a  person  who,  as  a  result  of  his  training,  experience,  and  attain¬ 
ments,  is  exceptionally  well  qualified  to  analyze  and  interpret  environ¬ 
mental  trends  and  information  of  all  kinds;  to  appraise  programs  and 
activities  of  the  Federal  Government  in  the  light  of  the  policy  set  forth 
in  title  I  of  this  Act;  to  be  conscious  of  and  responsive  to  the  scientific, 
economic,  social,  esthetic,  and  cultural  needs  and  interests  of  the  Na¬ 
tion;  and  to  formulate  and  recommend  national  policies  to  promote  the 
improvement  of  the  quality  of  the  environment. 

Sec.  203.  (a)  The  Council  may  employ  such  officers  and  employees 
as  may  be  necessary  to  carry  out  its  functions  under  this  Act.  In  addi¬ 
tion,  the  Council  may  employ  and  fix  the  compensation  of  such  experts 
and  consultants  as  may  be  necessary  for  the  carrying  out  of  its  func¬ 
tions  under  this  Act,  in  accordance  with  section  3109  of  title  5,  United 
States  Code  (but  without  regard  to  the  last  sentence  thereof). 

(b)  Notwithstanding  section  1342  of  Title  31,  the  Council  may  ac¬ 
cept  and  employ  voluntary  and  uncompensated  services  in  furtherance 
of  the  purposes  of  the  Council. 

Sec.  204.  It  shall  be  the  duty  and  function  of  the  Council  — 

(1)  to  assist  and  advise  the  President  in  the  preparation 
of  the  Environmental  Quality  Report  required  by  section  201 
of  this  title; 

(2)  to  gather  timely  and  authoritative  information  con¬ 
cerning  the  conditions  and  trends  in  the  quality  of  the  envi¬ 
ronment  both  current  and  prospective,  to  analyze  and 
interpret  such  information  for  the  purpose  of  determining 
whether  such  conditions  and  trends  are  interfering,  or  are 
likely  to  interfere,  with  the  achievement  of  the  policy  set  forth 
in  title  I  of  this  Act,  and  to  compile  and  submit  to  the  Presi¬ 
dent  studies  relating  to  such  conditions  and  trends; 
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(3)  to  review  and  appraise  the  various  programs  and  ac¬ 
tivities  of  the  Federal  Government  in  the  lig^t  of  the  policy 
set  forth  in  title  I  of  this  Act  for  the  purpose  of  determining 
the  extent  to  which  such  programs  and  activities  are  contrib¬ 
uting  to  the  achievement  of  such  poli<7,  and  to  make  recom¬ 
mendations  to  the  President  with  respect  thereto; 

(4)  to  develop  and  recommend  to  the  President  national 
policies  to  foster  and  promote  the  improvement  of  environ¬ 
mental  quality  to  meet  the  conservation,  social,  economic, 
health,  and  other  requirements  and  goals  of  the  Nation; 

(5)  to  conduct  investigations,  studies,  surveys,  research, 
and  analyses  relating  to  ecological  systems  and  environmen¬ 
tal  quality; 

(6)  to  document  and  define  changes  in  the  natural  envi¬ 
ronment,  including  the  plant  and  animal  systems,  and  to  ac¬ 
cumulate  necessary  data  and  other  information  for  a 
continuing  analysis  of  these  changes  or  trends  and  an  inter¬ 
pretation  of  their  underlying  causes; 

(7)  to  report  at  least  once  each  year  to  the  President  on 
the  state  and  condition  of  the  environment;  and 

(8)  to  make  and  furnish  such  studies,  reports  thereon, 
and  recommendations  with  respect  to  matters  of  policy  and 
legislation  as  the  President  may  request. 

Sec.  205.  In  exercising  its  powers,  functions,  and  duties  under  this 
Act,  the  Council  shall  — 

(1)  Consult  with  the  Citizens’  Advisory  Committee  on 
Environmental  Quality  established  by  Executive  Order  No. 
11472,  dated  May  29,  1969,  and  with  such  representatives  of 
science,  industry,  agriculture,  labor,  conservation  organiza¬ 
tions,  State  and  local  governments  and  other  groups,  as  it 
deems  advisable;  and 

(2)  Utilize,  to  the  fullest  extent  possible,  the  services,  fa¬ 
cilities  and  information  (including  statistical  information)  of 
public  and  private  agencies  and  organizations,  and  individu¬ 
als,  in  order  that  duplication  of  effort  and  expense  may  be 
avoided,  thus  assuring  that  the  Council’s  activities  will  not 
unnecessarily  overlap  or  conflict  with  similar  activities  au¬ 
thorized  by  law  and  performed  by  established  agencies. 

Sec.  206.  Members  of  the  Council  shall  serve  full  time  and  the 
Chairman  of  the  Council  shall  be  compensated  at  the  rate  provided  for 
Level  II  of  the  Executive  Schedule  Pay  Rates  (5  U.S.C.  5313).  The  other 
members  of  the  Council  shall  be  compensated  at  the  rate  provided  for 
Level  IV  of  the  Executive  Schedule  Pay  Rates  (5  U.S.C.  5315). 
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Sec.  207.  The  Council  may  accept  reimbursements  from  any  pri¬ 
vate  nonprofit  organization  or  from  any  department,  agency,  or  instru¬ 
mentality  of  the  Federal  Government,  any  State,  or  local  government, 
for  the  reasonable  travel  expenses  incurred  by  an  officer  or  employee  of 
the  Council  in  connection  with  his  attendance  at  any  conference,  semi¬ 
nar,  or  similar  meeting  conducted  for  the  benefit  of  the  Council. 

Sec.  208.  The  Council  may  make  expenditures  in  support  of  its  in¬ 
ternational  activities,  including  expenditures  for:  (1)  international 
travel;  (2)  activities  in  implementation  of  international  agreements; 
and  (3)  the  support  of  international  exchange  programs  in  the  United 
States  and  in  foreign  countries. 

Sec.  209.  There  are  authorized  to  be  appropriated  to  carry  out  the 
provisions  of  this  chapter  not  to  exceed  $300,000  for  fiscal  year  1970, 
$700,000  for  fiscal  year  1971,  and  $1,000,000  for  each  fiscal  year  there¬ 
after. 
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